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Preface to the Twelfth Edition 


It is 60 years since the first edition of Chamberlain's 
Symptoms and Signs was published. There have been 
more significant changes in medical diseases, methods of 
investigations and treatment and in medical education 
techniques in the decade since the previous edition than 
in any other. 

The need to hear and record the patient’s history, 
and to elicit and interpret physical signs remains para- 
mount in medical practice. In an era of increasing 
medical litigation, accurate records of history and 
examination in hospital and general practice serve to 
strengthen the defence of the doctor. Recent changes 
in medical education are directed to problem-solving 
techniques, which rely on evidence-based medicine 
that require access to a computer. However, we still 
believe that comprehensive texts, illustrated with con- 
temporary and common disease states, will remain a 
valuable source of clinical instruction for students and 
qualified medical staff. 

In this edition we take into account that, in the past 
decade, AIDS and age-related illnesses have assumed 
considerable importance, iatrogenic and self-inflicted 
disorders have increased, and keyhole surgical tech- 
niques have removed tell-tale diagnostic scars. We illus- 
trate signs where appropriate with modern diagnostic 
imaging, such as MRI and CT scans, ultrasonography 
and echocardiography. 

There are three new chapters. Dr Robin Philpott has 
produced separate chapters on psychiatry and neurolo- 
gy (previously one chapter), Professor Michael Lye 


highlights the additional skills required to deal with 
elderly patients, and there is a new and final chapter on 
the diagnosis of death. Dr Steven Ryan and Dr George 
Wyatt have rewritten the examination of children and 
tropical diseases chapters, respectively, and the nervous 
system has been extensively revised by Dr Chris Earl. 
We are grateful to them all. 

Of the remaining chapters, revision has been shared 
with colleagues to whom we are indebted, including Dr 
Ian Gilmore (digestive system), Dr Ralph Perry (car- 
diovascular system), Dr Richard Clark (haemopoietic 
system), Professor Gareth Williams (endocrine system), 
and Dr Ronald Finn and Dr Gordon Bell (renal, uri- 
nary and genital systems). 

More tables have been introduced for ease of learn- 
ing and understanding, and a comprehensive revision 
of the illustrations has resulted in nearly 150 new pho- 
tographs, the majority in colour. We are grateful to all 
the patients illustrated who have consented to their 
photographs being published in this edition. 

A separate list of acknowledgements for illustra- 
tions is given elsewhere, but we are also grateful to Mr 
David Adkins and Staff of the Medical Illustration 
Department of the Royal Liverpool University 
Hospital. Our secretaries, Mrs Ruth White, Mrs 
Barbara Mann and Miss Lisa Gurrell, have willingly 
undertaken tedious typing duties and both authors are 
grateful to Dr Geoff Smaldon and his colleagues at the 
publishers for their encouragement and forbearance 
during the long gestation of this edition. 
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Chapter 



The history and general 
principles of examination 


INTRODUCTION: THE STUDENT’S 
APPROACH TO THE PATIENT 


It is natural for the student to be apprehensive when first 
approaching a patient. He fears that sick people will not 
welcome a nervous and clumsy beginner and that he can 
be of no help to them. This is the time for him to remem- 
ber that many patients find comfort in the knowledge 
that their own suffering may serve, through the obser- 
vations of students, to ease the burden of those who 
follow, perhaps even their own children. But the student 
has more than this to offer the patient. He can be a 
‘friend at court’, a messenger between the fearful patient 
and the awesome doctor. Time and again, students have 
discovered facts vital to diagnosis or management that 
had previously been withheld because of the patient’s 
fear, the doctor’s haste or the forbidding retinue that 
accompanies the physician on his round. The student 
should approach his patient with humility and gratitude, 
but also with quiet confidence and pride in the respon- 
sibility which will be his for the remainder of his life. 

Clinical medicine is above all a matter of communi- 
cation between people, and the quality of the student’s 
relationship with patients and colleagues could decide 
his success or failure as a physician. It is no exaggera- 
tion to say that even facial expression, tone of voice and 
manner of movement can affect the ability to elicit the 
patient’s story and to lead him back to health. For it is 
in such outward signs that we display those attitudes of 
mind - impatience, boredom, embarrassment, disbelief 
and reproach - which act as a barrier to communication 
with others. In the presence of his patient the student 
must master his emotions, clear his mind of distracting 
thoughts and avoid all appearances of haste. His manner 
should be alert and attentive, yet gentle and sympathetic. 
Without these qualities, he will neither obtain the facts 
needed for diagnosis nor effectively convey the advice 
essential to management. 

Before confronting the patient, the student must not 
only have composed his own attitude but he should also 
have anticipated, so far as possible, the likely attitude 
of the particular patient he has come to see. He must be 
ready for the resigned and sometimes resentful manner 
of the patient with chronic incurable disease, the fright- 
ened questioning from those with recent alarming 


symptoms, the desperate pleading of the patient in acute 
pain, the inattention and unresponsiveness of the seri- 
ously ill. He must also adapt himself to the patient’s 
ethnic, social, educational and intellectual background 
and use forms of speech which he can understand. 

Whether in a hospital ward or the patient’s home, it 
is wise to speak first to those who are looking after the 
patient. The nurse or relative in charge will indicate 
whether the patient is available for examination. So far 
as possible, patients should not be disturbed during meal 
times, when they have visitors or while they are under- 
going diagnostic or therapeutic procedures. The atten- 
dant will also be able to say whether, because of the 
patient’s present mental or physical state, any special 
precautions are needed. The student can thus be fore- 
warned of language difficulty, emotional traits or any 
defects of memory, concentration, hearing or speech 
which might call for some modification of his approach. 

Before attempting to obtain a formal clinical history, 
the student should introduce himself and ask if he may 
put some questions about the illness which took the 
patient to his doctor. He should then make sure that the 
patient is as free as possible of any immediate physical 
or mental discomfort. Except in urgent cases, it is prefer- 
able to postpone the interview rather than try to elicit 
the history of a patient who is drowsy from drugs, or 
feeling sick, or wanting to visit the toilet. In general, it 
is best to interview the patient alone and to call later 
upon a relative for information which is not obtainable 
from the patient. When it comes to the physical exami- 
nation, an attendant should be present to help the 
patient undress or change position or, where appropri- 
ate, to act as chaperone. 

GUIDE TO HISTORY RECORDING 

The Presenting Problem 

Some patients come out at once with their story; others 
remain silent. The former must not be interrupted except 
to steer them away from irrelevancy. The latter should 
be gently encouraged rather than questioned. In other 
words, the patient’s history should whenever possible be 
received, not taken. 
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Most patients expect the doctor to make the first move. 
After a few words to put the patient at his ease, he must 
find out why the patient has come. The conventional 
opening question ‘What do you complain of?’ is not 
always suitable. Some patients have no real symptoms 
but feel obliged to mention a minor discomfort in 
answer to this question when in fact they have come 
with a problem rather than a pain. The more sympa- 
thetic question ‘What can 1 do to help you?’ sometimes 
brings a more revealing answer. However, more than 
one approach may have to be made before the appro- 
priate response is obtained; a list of suggested alterna- 
tives is given below. 

Whether the patient is presenting with a symptom or 
a problem, this should be recorded in the patient’s own 
words, along with a note of its duration. If the patient’s 
own words consist of a diagnosis (e.g. bronchitis, 
angina) rather than a symptom (e.g. cough, chest pain), 
he must be asked to indicate how this condition affects 
him. The symptoms and not the ‘diagnosis’ are then 
recorded, thus: Cough: 3 months. Chest pain: 1 week. 

Questionnaire 

• What do you feel wrong with yourself? 

• In what way do you feel ill ? 

• What can I do to help you ? 

• Tell me why you’ve come to see me. 

• What took you to the doctor ? (for patients who 

have already seen another doctor) 

The Antecedent History 
T he aim of this part of the history is to sketch in the 
patient’s personal and family background. Although it 
is chronologically appropriate to record this antecedent 
history before the history of the present condition, it 
may be best to take the main history first, especially 
from patients who have come with their story well pre- 
pared; if the flow is interrupted, they could easily forget 
what they had intended to say. On the other hand, reti- 
cent or frightened patients may be put at ease by answer- 
ing a few simple questions about home and family 
before attempting to describe the illness for which they 
are seeking help. 

The facts elicited in this part of the history may have 
bearing on management as well as diagnosis. For exam- 
ple, the physical fitness of a relative or the presence of 
stairs in the patient’s house may determine whether he can 
be nursed at home while a previous illness can sometimes 
contraindicate the use of a drug for the present illness. 

The antecedent history includes past health , family 
history and social or personal history. 


Past health 

Patients often omit trauma (accidents and operations) 
or mishaps in pregnancy (miscarriages, ‘toxaemia’) when 
asked about previous illnesses. Specific inquiry should 
therefore be made about these. Patients may also forget 
transient minor illness which, though unimportant to 
them at the time, may have a significant relationship to 
their present problem. Typical examples of this are a 
minor dental procedure prior to the onset of subacute 
bacterial endocarditis or an episode of diplopia in a 
patient presenting years later with paraplegia due to 
multiple sclerosis. Where a direct link between past and 
present illness is clear, it is better to record the earlier ill- 
ness as part of the history of the present condition than 
to relegate it to past health. 

Questionnaire 

• Have you had any serious illness in the past ? 

• How did it affect you ? 

• Any operations or bad injuries ? 

• Any stillbirths, miscarriages or problems in preg- 
nancy? 

• Have you ever been to hospital? 

• Have you missed time from work because of ill- 
ness? 

• Have you ever visited your doctor before? 

• Have you ever had ( here list illnesses possibly 
relevant to present complaint) 

Family history 

The main purpose here is to find out whether there are 
in the family any diseases relevant to the patient’s own 
illness. The possible causes for a disease affecting more 
than one member of a family are: 

1 Environmental: transmission of infection, poverty, 
common dietary or smoking habits, poor hygiene, etc. 

2 Coincidental, as in the case of common diseases, 
such as cancer. 

3 Heredity: many diseases ‘run’ in families but most 
of those transmitted by known modes of inheritance 
are relatively rare. 

Fear of acquiring or transmitting a family disease is a 
common cause for seeking medical advice and these 
patients may have anxiety symptoms simulating the ill- 
ness which they dread. 

The past and present health and, where applicable, 
the age and cause of death of all first-degree relatives are 
recorded and the patient should also be asked whether 
any relative has had symptoms similar to his own. 


The history and general principles of examination 


Inquiry about consanguinity may be relevant in certain 
rare inherited diseases. 

Questionnaire 

• Are you married ? 

• Is your wife/husband well ? 

• Do you have children? (record age and sex) 

• Have they ever been seriously ill? (record details) 

• Have you lost any children? (record age and 
cause o f death) 

• Do you have brothers and sisters? (record age 
and sex) 

• Have they ever been seriously ill? (record details) 

• Have you lost any brothers or sisters? (record 
age and cause of death) 

• Are both your parents living? (if not, give age 
and cause of death) 

• Have they ever been seriously ill? (record details) 

• Do you know of anyone in the family with 
symptoms like yours? 

• Do you know of any disease affecting more than 
one member of your family? 

Social history 

The questions asked under this heading are designed to 
uncover anything in the patient’s personal life relevant to 
either the cause or management of his illness. We need, 
therefore, to know about his work, hobbies, habits, envi- 
ronment at home, visits abroad, domestic and marital life 
and any potential source of mental stress. 

Questionnaire 

• Are you working? 

• What exactly do you do? (record hours, physical 
activity , potential hazards, travelling) 

• How long have you done this job? 

• What jobs have you done before, starting when 
you left school? (record as above) 

• What do you do in your spare time? (hobbies, 
sport, etc.) 

• Are your meal-times regular? 

• When is your main meal? 

• Do you or did you smoke? (record duration, 
number of cigarettes/cigars/pipes per day) 

• Do you or did you take alcohol? (record type 
and amount) 

• Do you or did you take drugs of any kind? 
(record type and amount) 

• Have you been abroad? (record where and 
when) 


• Tell me about your home (rooms, stairs, toilet 
facilities, state of repair) 

• Who is living in the same house? 

• Have any been ill recently? 

• Do you keep animals at home? 

• Is all well at home and at your work? 

• Have you had any recent worries or stresses? 

History of present condition 

The patient is now encouraged to tell his story in his 
own words. Questions should be confined to those 
needed to establish the date and mode of onset of each 
symptom, its chronological development to the pre- 
sent day (see Figure 1.1) and its precise nature along 
with any associated phenomena. Leading questions 
must not be asked, although alternatives can be 
offered. For example: ‘Did your pain come suddenly 
or gradually?’ is permitted; ‘Did your pain come sud- 
denly?’ is not. 

When the patient has finished his story and answered 
‘No’ to the question: ‘Have you any other symptoms at 
all?’, he may then be asked leading questions to ensure 
that no symptom has been forgotten. A list of symptoms 
that may be elucidated is given in Table 1.1. 


TIME FACTOR IN DEVELOPEMENT OF 
SPINAS CORD SYMPTOMS 



A Figure 1.1 Time factor in development of spinal cord 
symptoms 
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SYMPTOM REVIEW 

Gastrointestinal 

Cardio-respiratory 

Neurological 

Others 

Appetite 

Cough 

Blackouts 

Urinary symptoms 

Indigestion 

Sputum 

Vertigo 

Menstrual symptoms 

Nausea 

Haemoptysis 

Headaches 

Skin rashes 

Vomiting 

Dyspnoea 

Visual changes 

Joint pains 

Dysphagia 

Palpitations 

Hearing changes 

Swellings 

Constipation 

Leg swelling 

Pareses 

Weight change 

Diarrhoea 

Chest pain 

Paraesthesiae 

Sweats 

Abdominal pain 

Wheeze 

Tremors 


Bleeding 





Questionnaire 

Onset (record for each symptom in chronological 
order) 

• When did your (symptom) first start ? 

• Were you perfectly well before then ? 

• Have you ever had anything like this before ? 

• Did your (symptom) come suddenly one day or 
gradually ? 

• What were you doing when it came on? (if onset 
sudden) 

Development (record for each symptom in chrono- 
logical order) 

• What has happened to your (symptom) since 
then? 

• Coming and going? (record frequency, duration 
and relationship if any to physiological or envi- 
ronmental factors) 

Getting worse or better? (record whether the 
change has been gradual; if not, then when it 
occurred and whether related to physiological 
or environmental factors) 

Description (pain given here as an example) 

• Show me where you feel your pain. 

• Does it move anywhere? 

• What kind of pain is it? Aching, stabbing, throb- 
bing, gripping? 

• How bad is it? Does it make you stop what 
you’re doing? 

• How often do you get it? (record whether con- 
tinuous or number of times per day, week month 
or year) 

• How long does it last? 


• Does it come at any special times? 

• Does anything bring it on or make it worse? 

• Does anything relieve it? What do you do when 
it comes on? 

• Do you feel anything else wrong at the same time? 

THE PHYSICAL EXAMINATION 


The physical examination begins during the taking of 
the history because certain abnormalities - of mood, 
speech, posture and movement, for example - are then 
more evident than when the patient is asked to lie still 
and silent on a couch. The history usually points to the 
system or part of the body to be examined first and in 
greatest detail. Systematic examination follows (Figure 
1.2) and should comprise the following: 

1 General inspection of the whole body for external 
evidence of disease: wasting, dehydration, obesity, 
jaundice, pallor, cyanosis, rashes, swellings, abnor- 
mal stature or development, abnormal facial char- 
acteristics and pathological changes in the skin, hair 
or nails. 

2 The digestive system: mouth, oesophagus, stomach 
and intestines, liver, gallbladder, hernial orifices, 
rectum, faeces and vomitus. 

3 The genito-urinary system: kidneys, bladder, geni- 
talia, breasts and urine. 

4 The respiratory system: nose, paranasal sinuses, 
throat, airways, lungs and sputum. 

5 The cardiovascular system: heart, peripheral veins 
and arteries and blood pressure. 
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A Figure 1.2 Instruments 

1 

Snellen chart 

11 Auroscope 

19 

Thermometer 

used for clinical examination 

2 

Nasal speculum 

12 Ophthalmoscope 

20 

Stethoscope 

(reproduced from Clinical 

3 

Vaginal speculum 

13 Goniometer 

21 

Box of disposable 

Examination of the Patient by 

4 

Sterile pin 

14 Beads for testicular 


gloves 

John Lumiey and Pierre-Marc 

5 

Two point retractor 

sizing 

22 

Disposable gloves 

G. Bouloux, 

6 

Cotton wool 

15 Test charts for colour 

23 

Lubricant 

Butterworth-Heinemann, 1994) 

7 

Bottles of odorants 

vision 

24 

Cuff of 


8 

Tuning fork 

16 Cup 


sphygmomanometer 


9 

Patellar hammer 

17 Wooden stick 

25 

Tissues 


10 

Tape measure 

18 Wooden spatula 

26 

Disposable proctoscope 


6 The haemopoietic system: lymph nodes, spleen, liver 
and blood. 

7 The skeletal system: gait, posture, joints, muscles 
and bones. 

8 The nervous system: cerebration, speech, cranial 
nerves and motor and sensory systems. 

9 The psychological state. 

10 The endocrine system: thyroid gland, hair distribu- 
tion, physical and sexual development. 

11 The special sense organs: eyes, ears, nose. 

Although the physical findings are recorded in systems, 
the examination should be adapted for the patient’s con- 
venience. For example, the neck, spine and loins can be 
examined as well as the lungs when the patient sits up. 


SOME IMPORTANT AND 
COMMON SYMPTOMS 


There follows a brief account of some important and 
common symptoms which may arise in more than one 
system of the body: pain, headache, loss of consciousness 
and weight loss. 

Pain 

Pathways and causation 

Pain is transmitted from pain receptors (nociceptors) in 
skin, muscles, skeleton, blood vessels, viscera and mem- 
branes through a system of fine afferent nerve fibres. It 
is then conveyed via the posterior nerve roots and the 
spinothalamic tracts to the thalamus and ascending 
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bulbar reticular system, and there is evidence to suggest 
that recognition of pain and the associated emotional 
disturbances lies in the thalamus, though the localiza- 
tion of pain may be a function of the cerebral cortex. 
The nerve fibres which transmit pain are of two kinds: 
large myelinated A fibres and small unmyelinated C 
fibres. It has been suggested that the former exert an 
inhibitory effect upon the perception of pain. 

The stimuli productive of pain are several, and an 
understanding of them contributes to the interpreta- 
tion of pain as a system of disease. It is unnecessary 
here to deal with physiological responses to painful 
stimuli, e.g. a pin-prick or burn, but sensory nerve end- 
ings in the skin and mucous membranes are so rich that 
pain is easily evoked and easily localized, whereas in 
some viscera, e.g. the gastrointestinal tract and heart, 
the nerve endings are more scattered and this may 
account partly for the less precise distribution of the 
pain and its deep character. Further, some tissues, e.g. 
the lung and visceral pleura and the alimentary tract, 
are normally insensitive to stimuli that affect the skin 
(cutting and burning), though a diseased organ, as in 
appendicitis or gastric ulceration, may be painful to the 
touch or squeezing especially if the peritoneum is 
inflamed. On the other hand, colicky pain in the bowel 
may be caused by distension or obstruction which may 
act through the sensory nerve endings or by pulling on 
mesenteric vessels, for it is well established that pain 
may be caused by traction or distension of arteries. 
Such visceral sensations are probably carried out by the 
sympathetic nervous system while peritoneal and pari- 
etal pleural pains are conveyed by somatic afferents. A 
spontaneous burning pain in the face or limbs may 
rarely result from a localized thalamic lesion. 

Whether physical causes act by producing chemical 
changes is difficult to prove in short-acting stimuli such 
as a cut, but they may do so when the pain persists after 
the physical agent has been removed, e.g. after a blow 
or irradiation. However, delayed pain of this kind may 
be conveyed by nerve fibres which conduct at a slower 
rate. More certainly, some types of pain are essentially 
due to chemical agents, noxious or rendered so by the 
condition of the tissue upon which they act. 

Thus substances such as histamine, acetylcholine and 
5-hydroxytryptamine are responsible for pain in aller- 
gic processes, and HC1, when introduced experimentally 
into the stomach, can be shown to aggravate the pain of 
an active peptic ulcer. The pain of ischaemic origin, as 
in angina or intermittent claudication, is presumed to be 
due to metabolites resulting from oxygen insufficiency, 
though the nature of the metabolites is not yet known. 
Conversely, neurones concerned with pain perception 


have been found to possess opiate receptors and the 
brain produces its own endogenous analgesic, endor- 
phin, to which these receptors are sensitive. 

In interpreting the origin of pain it must be realized 
that while the skin is very sensitive and pain is easily 
localized to the affected segments of the spinal cord this 
is not so in visceral and deep somatic pains (muscles and 
periosteum) in which the painful stimuli may be received 
by many segments of the cord and even affect neigh- 
bouring segments. This is seen in conditions such as per- 
foration of an ulcer, angina or even intestinal colic in 
which the pain may be widespread. 

Pain may also be ‘referred’ to other areas of the body 
which are innervated from the same segments as the 
viscus involved. Pleural pain may radiate to the abdom- 
inal wall, biliary colic pain may spread to the scapular 
area, and central diaphragmatic lesions may cause pain 
in the shoulder-tip (4th cervical segment). 

It may be noticed that the position of the pain does 
not always decide the organ from which it is arising, but 
factors that modify the pain may do so. Thus a central 
chest pain is not always anginal and if it is constantly 
provoked by swallowing suggests an oesophageal lesion. 
Similarly, a hypogastric pain may suggest a vesical origin 
if it is associated with dysuria, a uterine origin if it is 
related to menstruation, or an intestinal pain if it is mod- 
ified by bowel action. 

Clinical aspects 

One of the commonest of complaints, pain can vary in 
significance from diagnostic certainty to misleading 
confusion. 

The patient who describes a band-like sensation 
across the chest which occurs on walking and which is 
quickly relieved by rest leaves little doubt that he is suf- 
fering from angina pectoris. On the contrary, the indi- 
vidual who changes the description from pain in the 
chest to a throbbing or bumping sensation and cannot 
even place his hand with accuracy over the area of dis- 
comfort does little to help in the diagnosis. None the 
less, there are few of us who have not experienced pain 
and have realized that it is not always easy to find suit- 
able adjectives to describe it or even to locate it precisely. 

Tolerance must be shown (as in all questioning) and 
questions framed in differing ways to make sure whether 
the answers are the same. 

The duration of the pain and whether it is continu- 
ous or wavelike may also be significant. 

Then the severity should be ascertained. It may vary 
from degrees expressed by such words as ‘terrible’, ‘ago- 
nizing’ or ‘excruciating’ to ‘slight’ or ‘annoying’. Wrong 
usage of words by patients is common. Thus ‘acute’ is 
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often used to mean severe rather than of short duration, 
and ‘chronic’ may imply very bad instead of prolonged. 

Allowance must also be made for the variation in the 
emotional response to pain. The same painful stimulus 
whether in health or disease may be regarded merely as 
an annoyance by one, but as intolerable by another even 
though pain threshold varies little between individuals. 
This may also be bound up with anxiety connected with 
the cause and seriousness of the pain, and often if the 
patient can be reassured that the underlying pathology 
is trivial he will cease to complain so much. In these days 
of widespread (though sometimes inaccurate) familiar- 
ity with coronary artery disease, any pain in the chest is 
regarded with more alarm than, say, a pain in the 
lumbar region, though the former may be no more seri- 
ous and even less severe. It is very important not to 
regard unexplained pain as non-existent. Continued 
review with an open mind may sometimes eventually 
reveal an unexpected cause. 

If this proves not to be the case, it must equally be 
recognized that pain can be psychogenic in origin or due 
to such trivial causes that the state of mind is responsi- 
ble for its apparent severity. 

This is particularly so in nervous apprehensive sub- 
jects and in those suffering from emotional strain, espe- 
cially anxieties in the home or at work. 

Psychogenic pain is rarely of constant pattern, and if 
the patient is seen often there will usually be consider- 
able contradiction in the story, and the patient will often 
have consulted many doctors but is reluctant to believe 
those who blame the condition on ‘nerves’. 

Unlike the malingerer, a rare individual concerned 
solely with making profit out of his alleged pain, the psy- 
choneurotic deserves and requires sympathetic but firm 
handling if he is to improve. He may have genuine pain 
but tends to magnify it if apprehensive or wishing to 
gain sympathy. 

Examination 

This may be negative, as so often in peptic ulcer or 
angina, but it must be directed in the first place to the 
area of the pain. Here, exploration of structures such 
as the skin and muscles and superficial blood vessels 
and nerves may supply the answer. Examples are seen 
in pain associated with herpes zoster; tenderness of 
muscles in ‘rheumatism’; and poor arterial pulsation in 
intermittent claudication. 

Often the pain originates in deeper structures - 
notably the viscera - and care is necessary to identify the 
source of such pain by those methods of clinical exam- 
ination and special investigations appropriate to the 
structure suspected, as described in subsequent chapters. 


Shock is a feature of many forms of severe pain, 
especially the deep pain of grave visceral lesions. 

Muscle spasm or ‘guarding’ in muscle supplied from 
the same segments of the cord is particularly common 
in abdominal lesions and of great diagnostic importance. 
It may also, as a protective measure, restrain breathing, 
as in pleurisy or limit the movement of an injured joint. 

Hyperaesthesia is also closely bound up with certain 
types of pain. It implies that an area of the body 
responds to a non-noxious stimulus with pain, or that 
undue pain is caused by a noxious stimulus. 

The phenomenon may be observed commonly in the 
sensitivity of a burn to light touch, but it may also be 
associated with deeper lesions, e.g. superficial tenderness 
over the abdominal wall in inflammatory processes such 
as appendicitis with peritonitis. 

The objectives of the questions about pain may be 
summarized as follows: 

1 To ascertain the site and distribution of the pain and 
whether these are constant. This enables the observ- 
er to decide whether the pain falls into an anatomi- 
cal pattern consistent with an organic origin or 
whether the pattern is so bizarre as to suggest a psy- 
chogenic source in a patient who is unfamiliar with 
anatomy and physiology. 

Allowance must be made for unusual distribution of 
pain which is not uncommon and quite genuine and 
for true physical pain with a psychogenic overlay. 

2 To determine the character and severity of the pain. 
This is often most difficult and depends on the intel- 
ligence, emotional stability and descriptive ability of 
the patient. With a reliable historian many pains can 
give important leads to diagnosis, as witness the 
pain of peripheral arterial disease, renal colic and 
duodenal ulcer. 

3 To find out what makes the pain better or worse. 
Familiar examples are the ease given by food and 
antacids in peptic ulceration, the precipitation of 
angina by physical effort and its relief by rest, the 
aggravation of pleural pain by deep breathing and 
its cessation if breathing is momentarily stopped. 

4 To determine specific time relationships of pain, e.g. 
nocturnal pain in peptic ulcer, monthly pain in dys- 
menorrhoea, and morning headaches of cerebral 
tumour. 

5 To assess the individual’s personality and response 
to other discomforts of life so as to decide whether 
the pain might be wholly or partly psychogenic. 
Inquiry should be made about specific emotional 
disturbances and whether they are likely to be tem- 
porary or prolonged. 
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6 To elicit symptoms constantly associated with the 
pain, e.g. haematuria in renal colic or jaundice in 
biliary colic. 

Headache 

Headache is the term used by patients to describe a vari- 
ety of head pains and discomforts and is one of the com- 
monest of all symptoms (Figure 1.3). 

The brain itself, the inner meninges and the 
ependyma are insensitive to pain. Headache must there- 
fore arise from the blood vessels, nerves or dura or it 
may be referred from extracranial structures. Headache 
is mediated by the branches of the trigeminal nerve 
and/or the upper 3 cervical nerves. 

Cause 

Intracranial 

Space-occupying lesions such as tumour, haematoma or 
abscess increase intracranial pressure and cause 
headache by stretching or distortion of the dura and 
blood vessels. Raised intracranial pressure and 
meningeal irritation are responsible for the headache of 
intracranial haemorrhage and meningitis. Contrary to 
popular belief, hypertension is rarely a cause of 
headache except when it is complicated by cerebral 
haemorrhage or encephalopathy. The headache of 


migraine is associated with abnormal dilation of both 
intra- and extracranial vessels. 

Extracranial 

Head pains may be referred posteriorly from the neck 
or anteriorly from facial structures. Compression of 
upper cervical nerve roots in patients with spondylosis 
is a common cause of occipital headache. ‘Tension’ 
headaches of psychogenic origin have been attributed to 
spasm of the nuchal and scalp muscles. Head pains 
referred from the face include ocular causes such as glau- 
coma and refractory errors, nasal sinusitis, dental caries 
and temporo-mandibular arthritis. Headache of 
extracranial origin may also arise in blood vessels 
(migraine; temporal arteritis), nerves (trigeminal and 
post herpetic neuralgia) or bone (trauma; metastases; 
Paget’s disease). 

Systemic 

Headache is often the symptom of a systemic condition 
such as fever, metabolic disorders (e.g. uraemia) or toxic 
states (e.g. alcohol excess, drugs). Vasodilatation of both 
intra- and extracerebral vessels may be the mechanism 
of headache in some of these cases. 

When these organic causes of headache have been 
excluded, there remains a large group of patients in 
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whom headache is either of pyschogenic origin or due to a 
transient and trivial cause, such as prolonged study, exhaust- 
ing exercise, dietary indiscretion or sleep deprivation. 

Diagnosis 

Symptoms 

Character 

The character of headache is of limited value in diagnosis. 
Migraine and intracranial causes of headache tend to be 
throbbing in nature and neuralgic pains shooting while 
psychogenic tension headaches may be described in a 
variety of terms such as a feeling of pressure, tightness, 
burning or pricking. 

Site 

In general, headache arising from facial structures (eyes, 
teeth, sinuses, etc.) is referred to the frontal or temporal 
regions and headache of cervical or meningeal origin to 
the occiput. Neuralgic pain occurs in the distribution of 
the affected nerve and arteritic pain at the site of the 
affected artery (commonly the temporal). The headache 
of migraine is characteristically unilateral but often 
becomes generalized later in the attack. A complaint of 
pressure on the top of the head suggests a tension 
headache. The site of the headache is a poor guide to the 
location of an intracranial lesion; in particular, space- 
occupying lesions in the posterior fossa may, by causing 
internal hydrocephalus with distension of the lateral ven- 
tricles, give rise to frontal headache. 

Age of onset 

Psychogenic and tension headaches and - at the other 
extreme - headaches due to cerebral tumour may occur 
at all ages. Migraine is the commonest cause for recur- 
rent headaches starting in childhood or youth. 
Characteristic through not necessarily common causes 
of headache first presenting in the elderly are giant cell 
(temporal) arteritis, post herpetic neuralgia, cervical 
spondylosis, glaucoma and Paget’s disease. 

Periodicity 

Migraine tends to recur at varying intervals over many 
years with periods of complete freedom. Psychogenic 
headaches are often daily in occurrence and increase 
towards the end of the day. The headache of raised 
intracranial pressure is usually worse on waking in the 
morning while the frontal headache of sinusitis more 
often develops after rising in the morning. 

Factors influencing headache 

Stooping aggravates the headache of raised intracranial 
pressure. Migrainous headaches are made worse by 


noise, light and exertion and relieved by a vasoconstric- 
tor drug. Chewing may precipitate bouts of trigeminal 
neuralgia and the head pains referred from the teeth or 
temporo-mandibular joints. The occipital headache of 
cervical spondylosis may be affected by the movements 
or posture of the neck. 

Associated symptoms 

Migraine is commonly preceded by a transient neuro- 
logical aura which passes off as the headache develops. 
This most often takes the form of a ‘fortification’ (zigzag) 
spectrum in one half of the visual field. Photophobia is a 
common accompaniment of both migraine and menin- 
gitis. Vomiting is also a feature of migraine and of 
headache due to raised intracranial pressure. 

Signs 

Of an intracranial cause 

Papilloedema, neck rigidity and focal neurological signs 
must be excluded in all patients with persistent 
headache. 

Of an extracranial cause 

The eyes, ears, nose and teeth must be examined espe- 
cially to exclude glaucoma, aural or nasal discharge, 
sinus tenderness and dental caries or abscess. The skin 
of forehead and scalp are inspected for herpetic vesicles 
or scars and the cranium palpated for any abnormal 
swellings. In giant cell arteritis, the temporal or occipi- 
tal artery may be inflamed, tender and pulseless (see 
Figure 1.4). Painful restriction of cervical spine move- 

<4 Figure 1.4 
Recent biopsy of 
right superficial 
temporal artery in 
a case of temporal 
arteritis causing 
headache 
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ments will be found in patients with headache due to 
cervical spondylosis. Systemic causes of headache - fever 
especially - must also be excluded. 

In the great majority of patients with headache, no 
abnormal signs will be found and in most of these there 
will be no organic lesion. However, in cases of severe or 
persistent headache without obvious cause, further 
investigation will be needed. Tests which may help in the 
elucidation of headache include radiographs of skull, 
sinuses, cervical spine and chest, a CAT scan of the head 
and, in cases of suspected meningitis, CSF examination. 

Loss of Consciousness 

This may be transient (blackout) or lasting (coma). 

Blackouts 

The commonest cause for a sudden transient loss of con- 
sciousness is a simple postural syncope or ‘faint’. This 
diagnosis should only be made if consciousness is lost 
when the patient is upright and returns within seconds 
of lying flat and also if predisposing causes can be iden- 
tified. These include sudden or prolonged standing espe- 
cially in a hot atmosphere and conditions inducing 
vasovagal reflexes such as pain, fear; emotional shock, 
micturition, defaecation, cough and pressure over the 
carotid sinus. Postural faints may also result from 
hypotensive drugs and from an autonomic neuropathy 
as in diabetes. The common factor is a transient reduc- 
tion of cerebral blood flow due to loss of vasomotor 
tone in dependent parts such as the legs and splanchnic 
bed; bradycardia may also occur. In the case of syncope 
associated with defaecation, micturition and cough, an 
additional cause is raised intrathoracic pressure dimin- 
ishing venous return and cardiac output. When a single 
cough is followed by a blackout, the possibility of cough 
induced epilepsy should be considered. 

The symptoms and signs of a simple syncope are a 
feeling of faintness, nausea and sometimes blurred vision 
preceding the attack, weakness, sweats, pallor, a feeble 
slow pulse and hypotension. Rapid and complete recov- 
ery when the patient lies flat supports the diagnosis. 
Momentary convulsive movements or even incontinence 
may occur in profound syncope but, in these cases, 
epilepsy should always be excluded. 

Syncope caused by loss of blood may be mistaken 
for a simple faint when internal bleeding (e.g. gastro- 
intestinal or retro-peritoneal) is unaccompanied by 
pain, distension or visible haemorrhage. Consciousness 
may quickly return when the patient lies flat but 
nausea, pallor, sweats and hypotension tend to persist, 
dyspnoea is common and there is usually tachycardia 
rather than bradycardia. 


A similar situation may result from a vascular cata- 
strophe such as myocardial infarction or pulmonary 
embolism when these occur without chest pain. 
Unconsciousness may be sudden and transient and the 
pulse may be either fast or slow but circulatory failure 
with hypotension persist after the patient lies down and 
other cardiac or respiratory features appear: dyspnoea, 
cyanosis, cardiac dysrhythmia, jugular venous engorge- 
ment, gallop rhythm, basal lung crackles, etc. 

In the conditions discussed so far, sudden transient 
loss of consciousness is likely to occur only in the 
upright posture: standing or sitting. When such attacks 
happen in bed or recur after the patient has fallen to the 
ground, three possibilities must be considered: cardiac 
dysrhythmia, a cerebrovascular lesion and epilepsy. In 
older subjects, particularly, sudden transient blackouts 
may result from a cardiac dysrhythmia or cardiac asys- 
tole due to heart block (Stokes-Adams attacks). There 
may be no warning except for momentary palpitations 
and faintness. Because abnormalities of rhythm can be 
so short-lived, palpation of a peripheral pulse should be 
the first step in the examination of a patient who has 
just had a blackout. 

A second important cause of sudden transient black- 
out especially in the elderly is narrowing or occlusion of 
arteries supplying the brain. There are three possible 
mechanisms for the transience of such a lesion: ‘spasm’, 
occlusion by a small friable clot which disintegrates after 
impaction or pre-existing stenosis of major vessels sup- 
plying the cerebral circulation. Spasm is a doubtful 
entity, except perhaps during a hypertensive crisis or an 
attack of migraine. Transient loss of consciousness asso- 
ciated with vertebral or carotid arterial stenosis may 
result from small emboli arising from the site of the 
stenosis or from anything which lowers systemic blood 
pressure and thereby further diminishes flow through 
the stenosed vessel. Blackouts from this cause may be 
distinguished from a simple postural faint if there are 
focal cerebral symptoms or sequelae. In the carotid cir- 
culation, these usually consist of ipsilateral visual loss 
(‘amaurosis fugax’) or contralateral hemiparesis. In the 
vertebro-basilar circulation, vertigo, loss of balance, 
hemianopia and diplopia are characteristic symptoms. 

There are two other syndromes in which blackouts 
result from vertebro-basilar insufficiency: the ‘Sistine 
Chapel syndrome’ and ‘subclavian steal’. In the first of 
these, the blackout is brought on by extreme movements 
of the neck diminishing blood flow through a vertebral 
artery already narrowed by atheroma. In its classical 
form, it afflicts elderly tourists craning to admire 
Michaelangelo’s paintings on the roof of the Sistine 
Chapel in Rome. Stenosis of the subclavian artery prox- 
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imal to the origin of the vertebral artery may result in 
the arm deriving its blood supply from the vertebral cir- 
culation in which the flow of blood is thereby reversed 
(subclavian steal). This syndrome is characterized by 
sudden transient blackouts, sometimes associated with 
other features of vertebrobasilar insufficiency and often 
provoked by vigorous use of the arm on the affected 
side. A final example of narrowing of an artery supply- 
ing the brain leading to momentary loss of conscious- 
ness is aortic stenosis. The blackout typically occurs on 
effort and may be preceded by anginal pain. 

Minor epilepsy 

Minor epilepsy should always be thought of as a cause 
of blackouts especially in children. Features which help 
distinguish minor forms of epilepsy from other causes 
of sudden transient loss of consciousness are the lack of 


any relationship to posture and the momentary duration 
of the attacks. Indeed, the attack may be so brief that 
the patient remains upright and is sometimes not even 
aware that anything untoward has happened although 
they tend to drop any object they may be holding at the 
time. Some patients experience sensory hallucinations 
or a feeling of deja vu, especially in temporal lobe 
epilepsy, and observers may notice transient movements 
of the face, eyes or limbs which can either be convulsive 
or purposive. 

Major epilepsy 

In major epilepsy, loss of consciousness is usually more 
prolonged and may have to be differentiated from other 
causes of coma as well as of transient blackouts. Table 
1.2 shows the main differences between epileptic fits and 
syncopal faints. 


DIFFERENCES BETWEEN FITS AND FAINTS 


Fits 

Faints 

Precipitating 

cause 

Usually none 

Sudden or prolonged 
standing, pain, haemo- 
rrhage, fear, unpleasant 
sights and smells 

Warning 

Brief aura - sensory, 
psychic, or motor 

Sense of expected loss of 
consciousness 

Mode of onset 

Instantaneous 

unconsciousness 

Develops over minutes 

Cry 

Guttural on falling 

None 

Colour 

Cyanosis/pallor 

Intense pallor 

Sweating 

Rare 

Common 

Rigidity 

Present (grand mal) 

Absent 

Convulsions 

Present often (grand mal) 

Rare 

Incontinence 

Common 

Rare 

Injury 

Common 

Occasional 

Tongue biting 

Common 

None 

After-effects 

Sleep, altered 
behaviour, headache 

Limpness and exhaustion 

Pulse 

Normal or rapid 

Poor volume; slow 

BP 

Normal 

Low 

Local neuro- 
logical signs 

In focal epilepsy, Babinski 
when unconscious 

None 

EEG 

Abnormal 

Normal 

For hysterical fits (now rare), see page 281 . 
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Discharge of pus, blood 
or C. S. F; cyanosis 

Dehydration; 
bitten or scatted 

Rigidity; 
catotid pulses 

Rate, depth, and 
rhythm of respiration 
Cause of respiratory 
failure (C0 2 narcosis) 

Enlarged liver, 
spleen, or kidneys 

Incontinence or 
retention, protein, 
sugar, acetone 


Scalp and skull 

Injuries 



Eyes 

Breath 

Skin 

Heart 

Arms 

Hands 

Legs 


Conjuncivae (hawmorrhage, 
jaundice) 

Pupils, fundi (papilloedema, 
hypertensive or diabetic retinopathy) 

Uriniferous, acetone, 
cyanosis, jaundice 

Moist, dry flushed, 
cyanosis, jaundice 

Abnormality of rhythm 
(e.g., bradycardia), source 
of cerebral embolism 
(e.g., mitral stenosis) 

Blood-pressure, 
hemiplegia, hypodermic 
punctures 

Pulse-rate rhythm 
and volume; tremors 

Hemiplegia; 
plantar responses 


A Figure 1 .5 Examination of the patient in a coma 


SUDDEN BLACKOUTS: EYEWITNESS CHART 

Time of day 
Place of attack 


Precipitating causes: 

hot atmosphere, emotion, 
pain, postural change, 
exertion, etc. 

Posture at onset: 
Cry 

standing, sitting, lying 

Colour: 

pallor, flushed, cyanosed 

Pulse: 

rate, rhythm, volume 

Movements: 

Injury or incontinence 
Duration 

convulsive or purposive; 
focal or general 

Symptoms on recovery: 

headache, confusion, 
dysphasia, paresis, etc. 


A Table 1.3 


Table 1.3 lists the observations to be recorded by the 
witness of a sudden blackout. 

Coma 

This is defined as a state of unconsciousness from which 
the patient cannot be roused. It may gradually supervene 
in the last stages of many chronic diseases, but the pre- 
sent comments concern those forms which develop 
rapidly or unexpectedly and thus offer a problem for 
diagnosis in the casualty department or in the home (see 
Figure 1.5 and Table 1.4). 

History should always be sought from relatives con- 
cerning the previous health of the patient with special ref- 
erence to hypertension, previous strokes or coronary 
disease, renal disease, epilepsy, diabetes and the taking of 
drugs such as insulin or sedatives. If a witness of the onset 
is available, he should be questioned about the possibil- 
ity of trauma or alcoholism, the occurrence of headaches 
or convulsions, and also whether the onset was sudden 
or gradual. In the absence of relatives, a search of the 
patient’s personal effects may reveal clues in the form of 
a diabetic or epileptic card, or narcotic drugs. 


m 
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COMA: COMMON CAUSES AND DIAGNOSTIC SIGNS 

The cause 

Diagnostic signs 

Trauma 

Skull or scalp injury 

Blood or CSF from nose or ears 

Vascular 

Hemiplegia; hypertension; neck rigidity 
(if subarachnoid haemorrhage) 

Neoplasm 

Focal CNS signs. Papilloedema 

Infections 

Pus from nose or ears. Neck rigidity. Fever 

Epilepsy 

History or signs of convulsions 
Tongue scarred or bleeding 

2 Metabolic 

Uraemia 

Uriniferous breach. Dehydration. Twitching 
Retinopathy. Proteinuria 

Diabetes 

Acetone on breath. Dehydration. Retinopathy 
(micro-aneurysms). Sugar and ketones in urine 

Hypoglycaemia 

Sweats. Twitching. Babinski’s sign may be present 

C0 2 narcosis 

Sweats. Central cyanosis. Signs of lung disease 
Papilloedema 

Hepatic 

Jaundice. Splenomegaly. Haematemesis 
Flapping tremor 

Myxoedema 

Puffy face. Dry skin. Bradycardia. Low temperature 

3 Toxic 

Alcohol 

Smell of breath. Flushed face 
(Look carefully for head injury) 

Narcotic drugs 

Pinpoint pupils (opiates) 

Shallow breathing. Cyanosis. Skin puncture marks 


Physical examination of the unconscious patient 
(Figure 1.5) is obviously limited by the patient’s inabil- 
ity to co-operate. This applies particularly to the discov- 
ery of paralysis which may be an important sign of a 
localized cerebral cause for the coma. However, a hemi- 
plegia (see also page 254) can usually be revealed by rais- 
ing both arms or both legs and then letting them fall. The 
paralysed limb falls limply and heavily to the bed, the 
opposite side retaining sufficient normal tone to allow it 
to sink more gently. In lighter degrees of coma, paralysis 
can be detected by applying a painful stimulus to the part 
and observing whether there is any movement of with- 
drawal, e.g. flexion of the knee or screwing up of the 
face. It is essential that the examination should be sys- 
tematic so that no important signs are overlooked. One 
system is to start at the top of the head looking for signs 
of trauma and finish at the soles of the feet by eliciting 
the plantar responses. This system is illustrated in Figure 


1.5. Certain signs, such as abolition of the tendon reflexes 
and incontinence or retention of urine, are common to 
many forms of coma, but those signs which are of value 
in differential diagnosis are listed in Table 1.4. 

Loss of Weight 

Presentation 

Some patients become aware of weight loss because they 
weigh themselves regularly, others because they or their 
relatives have noticed thinning of the face or ill-fitting 
clothes. In the case of children, inadequate gain rather 
than loss of weight may be the presenting complaint (see 
Chapter 14). 

History 

The amount and duration of weight loss (if known) 
must be recorded, as must whether this loss has occurred 
against a background of steady or fluctuating weight. 
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Recent changes in diet, habit or circumstances are 
noted. Examples include a change from maternal to mat- 
rimonial cooking, the irregularity of meals arising from 
a change in occupation and loss of interest in food 
among those compelled to live alone by separation or 
bereavement. 

An assessment of appetite and the quantity of food 
consumed should be made in relation to the build and 
physical activity of the patient. 

Certain psychogenic disorders may lead to the delib- 
erate avoidance of food due in some cases to fear of obe- 
sity. These include anorexia nervosa and bulimia 
(self-induced vomiting). Severe anorexia is also a char- 
acteristic symptom of depression but in anxiety states 
the appetite can be either impaired or increased. 

Symptoms that point to a possible organic cause for 
weight loss must now be elicited if they have not already 
been volunteered. To establish the state of appetite and 
whether any reduction is due to anorexia or to fear of 
eating is of considerable value in differential diagnosis 
(see Table 1.5). Other symptoms of potential relevance 
to organic causes of weight loss are difficulties in chew- 
ing, dysphagia, nausea and vomiting, indigestion, 
abdominal pains or distension, changes in bowel action 
or faecal appearances, thirst, polyuria, excessive sweat- 
ing and persistent cough. 

Examination 

The first step in examination is to weigh the patient 
stripped to underwear on an accurate scale. If no previ- 


ous record of weight is available and there is no clinical 
suspicion of organic disease, the patient should be 
weighed again a few weeks later before being submitted 
to extensive investigation. 

Evidence of recent weight loss should be sought in 
the shape of ill-fitting clothing or skin. A fold of skin 
is drawn out between finger and thumb and then 
released. A large area of fold and a slow return on 
release will be found in those who have recently lost 
weight but this sign also occurs in cases of dehydra- 
tion and in the elderly. 

A full physical examination is now carried out with 
particular reference to common and important causes of 
weight loss (see Table 1.5). 

1 Inspect the mucosae for anaemia or jaundice. 

2 Record temperature. 

3 Inspect the mouth for inadequate dentitian, painful 
mucosal lesions and ability to swallow fluids and 
solids without coughing. 

4 Examine the abdomen for tenderness, distension, 
free fluid, hepatomegaly and malignant masses. 

5 Look for evidence of thyrotoxicosis: sweating, 
tremors, enlarged thyroid, tachycardia (see 
Chapter 7). 

6 Test the urine for glycosuria. 

7 Inspect the faeces for melacna or steatorrhoea. 

8 Exclude pulmonary tuberculosis by clinical and 
radiographic examination of the lungs. 


WEIGHT LOSS AND APPETITE 

Cause of weight loss 

Appetite 

Oro-pharyngeal lesions 

Normal. May be afraid to eat (due to pain or cough) 

Oesophageal obstruction 

Normal or reduced. May be afraid to eat (pain or vomiting) 

Gastric carcinoma 

Reduced 

Gastric ulcer 

Reduced or afraid to eat (pain) 

Widespread (especially intra-abdominal) cancer 

Reduced 

Malabsorption syndromes 

Normal 

Fevers (especially tuberculosis) 

Normal or reduced 

Thyrotoxicosis 

Normal or increased 

Diabetes mellitus 

Normal or increased 

Depression 

Reduced 

Anxiety states 

Increased or reduced (e.g. by fear of obesity) 


A Table 1.5 
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TABLE OF SYMPTOMS 


This table must not be regarded as complete, but it will 
serve as a skeleton outline to which the student can add 
after further reading and experience in the wards. Fuller 


details of the symptoms of disease are given in each 
chapter and will suggest the type of question to be asked 
and will explain the reason why the questions are set out 
here. Those symptoms which have just been dealt with 
more fully are not included here. 


Symptom 

Questions 

Examination 

Blood in faeces 
Blood in urine 

See Examination of faeces, page 70 
1 Amount. Colour of urine 

1 Urinary system 

(haematuria) 

(bright red: smoky) 

2 Microscopy of urine 


2 Relation to micturition 

3 Haemopoietic system 

Collapse 

(before, during, after) 

3 Pain (renal or bladder) 

4 Other urinary symptoms 

1 Patient’s description of what 

4 Cardiovascular system 
1 For evidence of poisoning, infections, 

happened 

2 Did he fall? Was he unconscious? 

3 Associated symptoms (dizziness, 

intestinal derangement and internal 
haemorrhage 
2 Cardiovascular system 

Constipation 

sweating , pallor, pain, diarrhoea, fever, 
haemorrhage) 

4 Food or drugs taken 

5 Previous health. Any similar 
collapse before? 

6 Onlooker’s observations 

1 Recent or longstanding 

3 Central nervous system 
1 Intestinal tract (abdominal and rectal 

2 Normal habits 

3 Partial or absolute 

examination) 

2 Examine for general state of health, 


4 If partial, is it increasing? 

5 Associated symptoms (pain, vomiting) 

especially loss of weight 
3 Character of stools 

Coughing of blood 

6 Any alternation with diarrhoea 
1 Evidence that the blood was coughed 

1 Respiratory system 

(Haemoptysis) 

(blood bright red, frothy, etc.) 

2 Cardiovascular system 

2 Amount of blood. Was the sputum 

3 Haemopoietic system 

Decreased quantity 

subsequently stained? 

3 Previous symptoms of respiratory or 
heart disease 

1 Amount passed and frequency 

1 Cardiovascular system 

of urine (oliguria, 

2 Fluid intake 

2 Urinary system 

anuria) 

3 Duration of symptom 

3 Distinguish from retention 

Diarrhoea 

4 Appearance of urine 

5 Other symptoms of renal or heart 
disease 

6 Drugs taken 

1 Recent or of long duration. Intermittent 

1 Intestinal tract (abdominal and rectal 


or persistent 

2 Frequency of motions and their 

examination) 

2 Examination of faeces 


character 

3 Any fever or loss of weight 

4 Food eaten. Other persons affected 

5 Recent overseas travel 
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Symptom 

Questions 

Examination 

Difficulty in breathing 

1 Personal or family history of asthma 

1 Respiratory system 

(dyspnoea) 

2 Relation to effort - degree? 

3 Relation to posture - on lying down? 

4 Associated symptoms: wheeze, cough, 
haemoptysis, chest pain 

2 Cardiovascular system 

3 Anaemia 

Difficulty in 
micturition (dysuria) 

1 Exact nature (e.g. in starting, in force 
of stream, in inhibition) 

2 if accompanied by pain 

1 Urinary system 

2 Nervous system 

Difficulty in swallowing 

1 Site - high or low 

1 Neck and chest - clinically 

(dysphagia) 

2 Whether for fluids or only solids 

3 Whether increasing 

4 History of possible trauma to 
oesophagus (hot liquids; corrosive 
poisons) 

5 Loss of weight 

6 Pain 

7 Cough on swallowing 

2 Oesophagus - radiologically 

3 Heart and great vessels - clinically and 
radiologically 

4 Mouth, pharynx and larynx 

5 Central nervous system 

6 For anaemia 

Dizziness (vertigo) 

1 Continuous or paroxysmal 

2 Does patient tend to fall in a particular 
direction? 

3 Severity (does he fall?) 

4 Variation with posture 

5 Associated phenomena, e.g. vomiting, 
deafness, tinnitus 

1 Ears, including labyrinthine function 

2 Nervous system 

3 Cardiovascular system 

4 Eyes 

5 Evidence of toxaemia 

Double vision 
(diplopia) 

1 Is the object seen double with one eye 
(monocular) or with both eyes 
(binocular)? (Test objectively) 

2 Does the diplopia increase on 
looking to the right, left, upwards or 
downwards? 

1 Close each eye in turn to see if diplopia 
is monocular or binocular 

2 In monocular diplopia examine for 
local disease of the eye 

3 In binocular diplopia test integrity of 
cranial nerves, especially external 
muscles of orbit 

4 Examine central nervous system 

Flatulence 

1 Relation to meals 

2 Whether wind belched or passed 
per anus 

3 Is the flatus offensive? 

1 Observe for air-swallowing 

2 Examine gastrointestinal tract and 
associated viscera 

Frequency of 
micturition 

1 Number of times urine is passed in 
24 hours 

2 Whether at night or in daytime or both 

3 Amount of urine passed each time 

4 If accompanied by pain 

1 Urinary system 

2 Nervous system 
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Symptom 

Questions 

Examination 

Inability to pass 

1 Sudden onset or increasing difficulty 

1 Abdomen for distension of bladder 

urine (retention) 
(Exclude decreased 
quantity of urine) 

2 Any psychical trauma 

3 Symptoms of urological or neurological 
disease 

2 If distension, examine for surgical 
causes of retention (especially 

and prostatic enlargement), and also 
nervous system. 

Catheterize if necessary 

3 Do not overlook retention in any severe 
illness, especially with clouding of 
consciousness 

Incontinence of 

1 Is the symptom occasional or persistent? 

1 Anus, rectum and colon 

faeces 

2 Is there a call to stool? 

3 Is the patient conscious of defaecation? 

2 Nervous system 

3 General condition with special reference 
to mental state and consciousness 

Incontinence of urine 

1 Does it occur only at night (in which 
case the term ‘enuresis’ is used)? 

2 Does the urine dribble away all the 
time or only periodically? 

1 Urinary system 

2 Nervous system 

3 Vaginal causes 

4 Mental state 

Increased quantity of 
urine (polyuria) 

1 Approx, amount passed and frequency 

2 Appearance of urine 

3 Whether continually or only occasionally 
present. Mainly day or night 

4 Is there undue thirst? 

1 Urinary system, including urinanalysis 
and specific gravity 

2 Endocrine organs (especially for 
diabetes mellitus and insipidus) 

Indigestion 

1 Exact definition, e.g. pain, flatulence, 
anorexia 

2 Relation to food and bowel movement 

3 General health; diet 

4 Relief from antacids 

1 Digestive system 

2 Other systems for signs of ill health 

3 Irritative pain arising from other systems, 
e.g. root irritation 

Involuntary 

1 Parts of body affected 

1 Nervous system 

movements (tremors, 
choreiform movements, 
spasms, etc.) 

2 Effect of voluntary muscular action 
and sleep upon 

3 Continuous or occasional 

2 Evidence of toxaemia, e.g. in fevers, 
thyrotoxicosis, renal, respiratory or 
hepatic failure 

Loss of power 

1 Sudden or gradual 

1 Nervous system 

(paresis, paralysis) 

2 Portion of body involved and extent 

3 Whether maximum at onset 
or increasing 

4 Previous attacks 

5 Other symptoms of nervous disease 

2 Other systems which may give 
indications of the cause, e.g. sites of 
embolus formation, malignant disease, 
etc. 

Loss of speech 
(aphasia and 
dysarthria) 

1 Mode of onset, sudden or gradual 

2 Does patient understand speech 
(e.g. execute a simple command 
given without signs)? 

3 Does he understand written words, 
e.g. will he execute a command given 
in writing? 

4 Does the patient speak? If so, is the 
speech intelligible? 

5 Can he write? 

1 Nervous system, especially: 

(a) Intellectual function 

(b) For evidence of paralysis of limbs 

(c) For evidence of paralysis of 
muscles qf articulation (larynx, 
tongue, etc.) 

Nausea 

1 Whether related to food 

2 Whether accompanied by 
vomiting 

3 Is the patient taking any medicines? 

1 Gastrointestinal tract and 
associated viscera 

2 Nervous system 
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Symptom 

Questions 

Examination 

Noises in the ears or 
head 

1 Types of noise, e.g. singing, buzzing, 
voices, etc. 

2 Are the noises persistently or 
occasionally present? 

1 Ears (deafness, vertigo, aural pain 
or discharge) 

2 Cardiovascular system, especially 
arteries and blood pressure 

3 Nervous system 

4 Evidence of mental instability 

Numbness, tingling 
pins and needles 
(paraesthesiae: 
dysaesthesiae) 

1 Extent and distribution 

2 Sudden or gradual onset 

3 Periodic or continuous 

1 Nervous system, especially for 
involvement of peripheral nerves or 
sensory tracts 

2 Cardiovascular system, especially 
peripheral vessels 

Obesity 

1 Family history 

2 Sudden or gradual onset 

1 Distribution of fat 

2 Endocrine organs 

3 Generalized or localized 

4 Habits of diet and exercise 

5 If associated with pain 

Pallor (anaemia) 

1 The patient’s usual colour 

2 Whether of sudden or gradual 
appearance 

3 Has there been any haemorrhage? 

4 Any symptoms of anaemia? 

(See page 1 87) 

1 Haemopoietic system. 

Blood count in all cases 

2 Other systems or tissues, affections 
of which are known to produce 
anaemia 

Palpitation 

1 Whether in attacks. If so, mode of onset 
and offset, with particular reference 

to suddenness 

2 Is the heart rate known? Does it vary? 

3 Consciousness of irregularity 

4 Whether the patient has been taking 

drugs 

5 Association with emotion and exercise 

1 Cardiovascular system 

2 Nervous system 

Rashes 

1 Duration and associated symptoms 

2 Distribution 

3 Is there: 

(a) pain, 

(b) itching? 

4 Is the patient taking drugs? 

5 Contact with infectious diseases or 
known irritants 

1 Distribution and character of rash 

2 Presence of fever and signs of toxaemia 

3 If the rash has disappeared the same 
questions should be asked even though 
objective confirmation may be 
impossible 

Sore tongue and 
mouth 

Swelling of abdomen 

1 Duration 

2 Patchy (e.g. ulcers) or diffuse 

3 Whether taking any medicines 

4 Diet 

5 Any dysphagia 

1 Sudden or gradual onset 

2 Total duration 

3 Whether the swelling varies in size 

4 Whether body-weight is changing 

5 Menstrual cycle 

6 Alimentary symptoms 

1 Digestive system, especially tongue, 
teeth and buccal mucosa 

2 Haemopoietic system 

For general obesity, tympanites, ascites, 
enlarged viscera, pregnancy or 
abdominal tumours 
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Symptom 

Questions 

Examination 

Swelling of feet 
(oedema) 

1 Whether persistent or only after 
standing, unilateral or bilateral 

2 Degree and duration 

3 Other symptoms of cardiac 

and renal disease, anaemia, etc. 

4 Is it limited to the legs or is 
the face affected? 

Confirm the presence of oedema by 
pressure (pitting) or note ‘solid’ oedema 
which does not pit. Then examine: 

1 Cardiovascular system, including veins 

2 Urine 

3 Blood 

4 Liver 

5 Evidence of malnutrition 

Thirst 

1 Quantity of fluid taken 

2 Is there polyuria? 

3 Duration 

1 Examine urine (sugar and albumin and 
specific gravity) 

2 Look for causes and evidence of 
dehydration 

Unsteadiness in 

1 Is it worse in the dark? 

1 Nervous system 

standing or walking 

2 Is it paroxysmal or persistent? 

3 Are there associated symptoms 
(e.g. motor or sensory disturbances, 
vertigo, tinnitus or deafness)? 

4 Does the patient tend to fall to 
one particular side? 

5 If of short duration, inquire as 
to possible poisoning, including 
alcohol and hypnotic drugs 

2 Ears (labyrinthine function) 

Vomiting 

1 Frequency and forcibility 

2 Relation to meals; time of day 

3 Whether preceded by nausea or pain 

4 Quantity and nature of vomitus 

5 Drugs causing emesis 

6 Other associated symptoms, e.g. 
headache, tinnitus or diarrhoea 

1 Digestive system 

2 Nervous system 

3 Other systems if symptoms suggest 
involvement, e.g. renal disease 

Vomiting of blood 

1 Amount and character of haemorrhage 

1 Digestive system 

(haematemesis) 

2 Signs supporting its origin (e.g. other 
haemorrhages, dyspeptic history) 

3 Appearance of stools (melaena) 

4 Is patient taking drugs, e.g. aspirin, 
steroids? 

2 Haemopoietic system 

3 Evidence of bleeding which might 
have led to swallowing of blood 

Yellow skin (jaundice) 

1 Is the skin yellow or only sallow? 

2 Are the conjunctivae yellow? 

3 Is the symptom associated with: 

(a) pain, 

(b) gastro- intestinal disturbance, 

(c) rigors? 

4 What is the colour of the 
urine and stools? 

5 Has the patient been taking 
drugs or having any injections 
(e.g. chlorpromazine)? 

1 Skin and mucosae for 
signs of present jaundice 
and anaemia. Distinguish 
from other types of 
pigmentation (see page 36) 

2 Abdomen (espcially liver, 
gallbladder and spleen) 

3 Urine and stools 
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Chapter 


The case records 


Accurate case records are not only essential for the con- 
tinuing care of individual patients but may also be 
required for legal purposes, for research or for the pre- 
diction of medical service needs within a particular area. 
The advent of computers for the storage, retrieval and 
analysis of medical records has increased rather than 
lessened the need for precision in the recording of the 
case history. 

The system of case recording to be followed in this 
chapter is set out on pages 23-7 and consists of five ‘Ds’: 
a description of the patient, the clinical data, the diagno- 
sis , the decisions made and the developments that ensue. 

DESCRIPTION OF PATIENT 


To avoid any possibility of confusion, the patient’s full 
name (and, where applicable, hospital number) should 
appear on every page of the case record and on all doc- 
uments included in the file. Most hospitals and clinics 
will have a printed sheet for the recording of informa- 
tion needed to identify the patient, but it is the student’s 
duty to ensure that certain basic facts are available in his 
own records. As a minimum, these should include full 
name and address, date of birth, sex, race, marital status, 
next of kin, occupation and the time, date and mode of 
presentation. This last entry should indicate whether the 
patient was first seen in his own home, in the surgery or 
in hospital and, if the latter; whether he attended a clinic 
or presented as an emergency. 

DATA 


A list should first be made of the sources from which 
data are available, and these sources must be stated 
when the case history is written up. Evidence may be 
obtained from relatives and from members of the hos- 
pital staff or other witnesses to the various stages of the 
patient’s illness. Vital information about the present and 
previous history, including the results of investigations 
and surgical procedures, is often available in the family 
doctor’s referral note or in earlier hospital records and 
in urgent cases should be obtained by telephone. The 
sifting of this documentary evidence is an important part 
of the student’s task but should not be done until after 
the patient has been interviewed. These data must be 
incorporated in the original case sheet even if they do 


not come to light until long afterwards. For example, it 
would be wrong to leave unchanged, under the heading 
‘past history’, a patient’s statement that her hysterectomy 
was performed for fibroids, when later it transpires from 
hospital records that the operation was for carcinoma. 
This change must be made also in the problem list (see 
Problems below) although it may be decided not to cor- 
rect the patient’s own original impression of her illness 
(see Explanation to patient). 

The history and physical signs (see Chapter 3), along 
with any previous case documents, and the results of lab- 
oratory and other investigations constitute the basic data 
from which the diagnosis is made, problems identified and 
management planned. The history should be recorded 
under the traditional headings and the physical signs 
under the appropriate system. The date and hour at which 
the record is made must be clearly stated. 

Although this rigid system of recording is necessary 
to permit a clear view of the patient’s problems, it is 
equally important that the methods used for eliciting 
symptoms and signs should remain flexible. The patient’s 
story must be allowed to flow freely with the minimum 
of interruption or interrogation. The student may find 
it helpful to write down, in the form of rough notes, 
what the patient has to say and later reassemble these in 
chronological order, excluding irrelevant matter and 
making clear which statements are answers to leading 
questions rather than volunteered. On writing out his 
case notes the student may find omissions which send 
him back to the patient’s bedside for further informa- 
tion. He may also recognize that items recorded under 
past history are in fact an essential part of current illness 
and should therefore be transferred to the history of the 
present condition. 

Similar principles apply to the recording of the phys- 
ical examination. It may be more convenient for both 
patient and examiner, for example, to start with the 
head and finish at the feet, but the final record, com- 
piled from rough notes made at the bedside, should pre- 
sent the findings according to the system affected; and 
again, as in the case of the history, the student must 
return to the patient if any gaps appear in this final sys- 
tematic record. Whenever possible, diagrams should be 
used to illustrate abnormal findings. This applies espe- 
cially to signs in the chest and abdomen, superficial sen- 
sory changes, abnormalities in the reflexes and the 
distribution of rashes or joint lesions. A suitable basic 
diagram is shown in Figure 2.1. 
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BASIC DIAGRAM FOR CASE RECORDS 




-^1 Figure 2.1 Basic diagram for case 
records to illustrate abnormal findings 
in physical examination 


It is of the utmost importance to record facts and 
observations rather than theories and inferences. This 
applies to the history and physical findings alike. For 
example, a case history may record as fact a patient’s 
statement that he had pneumonia several years earlier. 
This could be an erroneous deduction on the part of the 
patient or his doctor from the symptoms noted at the 
time. If these consisted of cough, haemoptysis and pleu- 
ritic pain, which could equally well have been due to 
pulmonary infarction, it is these symptoms and not a 
‘diagnosis’ which should appear under past history. 

The student must also be particularly careful to 
record in detail the physical signs which he actually 
observes rather than the inferences that he draws from 
them. In the authors’ experience, a not uncommon error 
relates to long-standing facial palsy in which the palpe- 
bral fissure may be widened by retraction of the lower 
eyelid. This may be misinterpreted as narrowing of the 
opposite palpebral fissure, which is then wrongly attrib- 
uted to ptosis. Mistakes of this kind would not occur if 
accurate descriptions were carefully assembled before 
any attempt was made to interpret them. 


DIAGNOSIS 


When the student is satisfied that the data are as com- 
plete and accurate as possible, he should then briefly 
summarize the main features in the present history, in 
chronological order, and those items in the ancillary his- 
tory which seem potentially relevant either to the chief 
complaints or to the abnormal signs. This should be fol- 
lowed by a simple list of the abnormal physical findings 
in each system. To facilitate this, an asterisk can be 
placed against all positive or relevant items in the ancil- 
lary history, the systematic questioning and the physical 
examination (see Sample case record, page 23). 

An attempt is then made to find a single diagnosis 
which will account for most or all the facts of the case. 
If some facts do not fit the pattern appropriate to this 
diagnosis, their accuracy must be checked and the orig- 
inal diagnosis reviewed before two or more separate 
diagnoses are postulated. 

A complete diagnosis would describe the patient’s ill- 
ness in terms of the site (anatomy: where?), nature 
(pathophysiology: what?) and cause (aetiology: why?) 
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of the disease process. In most instances, however, the 
physician has to be satisfied with a differential diagno- 
sis which admits to more than a single possible answer 
to one or more of these three questions. The alternative 
diagnoses should be listed in order of probability and 
reasons given in support of the one which is preferred. 

When considering the differential diagnosis, priority 
must always be given to the problems for which the 
patient sought medical advice. It is fair to say that in the 
past more emphasis has sometimes been placed upon 
diagnostic precision than on defining the actual problems 
confronting the patient and his physician. In recent years, 
there has been a move to construct case sheets in terms of 
such problems and to use the so-called ‘problem-orienta- 
tion’ of records as the basis for management decisions. 

DECISIONS 


Problems 

The first decision to make is which of the patient’s prob- 
lems require attention (investigation, treatment or sur- 
veillance) and which, for the time being at least, can be 
set aside. Two lists of problems are thus compiled: 
‘active’ and ‘inactive’. These lists should appear as the 
front page of the case sheet as well as in the main text 
(see Plans below), with a number or some other symbol 
assigned to each problem. 

As time passes and more information comes to hand, 
‘active’ problems may be redesignated as ‘inactive’ (or vice 
versa) and new problems added to the list. Moreover, old 
problems are removed if erroneous, or amalgamated if 
two or more prove to be parts of the same entity. Each 
change to the problem list is carefully dated. 

A ‘problem’ will only rarely be a complete diagnosis 
as defined in the previous section. It may consist of a 
symptom or sign which is not yet fully explained, a clin- 
ical syndrome of uncertain cause, a risky habit or occu- 
pation, adverse domestic or social circumstances, a 
predisposition to certain diseases evident in the past or 
family history, known allergies especially to drugs, an 
abnormal laboratory finding, a previous operation or a 
potentially dangerous form of treatment. 

Plans 

A plan is devised for each ‘active’ problem and recorded, 
under the number and heading of that problem, in the 
section of the case sheet which follows ‘Diagnosis’. The 
plan is set out in three parts: 

1 Investigations: These could include ward or labora- 
tory tests, radiographs, consultations, requests for 


further information about previous health or a 
social worker’s report on the patient’s home and 
working conditions. 

2 Treatment: This may consist of medicinal therapy, 
special diets, or physical measures such as irradia- 
tion, physiotherapy or surgery. (It should be noted 
that the precise dosage of drugs and their route of 
administration are recorded also on a separate chart.) 
Some indication should be given of the aims and the 
order of priority of the tests and treatment pre- 
scribed, the hazards that may be encountered and 
the action to be taken if they arise. 

3 Explanation to patient: What is said to the patient, 
or even within his hearing, can determine the success 
or failure of management. ‘They don’t tell you any- 
thing’ or ‘They all said something different’ are only 
too often the complaints of a patient leaving hospi- 
tal. Nothing should be done to a patient or said in 
his presence that has not first been explained, albeit 
in the simplest terms. Answers to patients’ questions 
given by different members of the staff, whether 
physician, nurse or student, must be consistent. 

It follows that the case records should clearly state what 
the patient (or, where applicable, the next of kin) is to 
be told or has been told about the nature, treatment and 
prognosis of his condition. The form of explanation will 
vary from one patient to another according to his intel- 
ligence, education and temperament. It may be decided, 
for example, not to reveal to a patient with an inopera- 
ble bronchial carcinoma the malignant nature of the 
lesion. The term used to describe his condition must be 
written in the case record so that he is not told by suc- 
cessive members of staff that he has ‘an ulcer in the 
tubes’, an ‘abscess in the lung’ and ‘an enlarged gland in 
the chest’ - to mention three of the commonly used 
euphemisms for carcinoma. 

DEVELOPMENTS 


After the case record has been completed and the initial 
plans carried out, all subsequent developments should 
be recorded. These may consist of new symptoms and 
signs, results of investigations or response to treatment. 
The results of investigations will usually be filed on 
sheets separate from the main case record but should 
also be included in progress notes when they either con- 
firm or refute the original assessment of the case. 

Each ‘development’ should be recorded under the 
title and number of the problem to which it is relevant 
and, where appropriate, changes or additions are made 
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to the original problem list on the front sheet (see 
Problems above, paragraph 2). The initial plans are 
also reviewed and further plans drawn up in the light 
of any new developments. 

The progress or development of a case can some- 
times be best displayed in the form of a graph or chart. 


This is done as a nursing routine in the case of pulse 
rate and temperature, but other examples include the 
haemoglobin in patients with anaemia, the blood pres- 
sure in those on hypotensive drugs, the weight as a 
measure of fluid balance and the serum bilirubin in 
patients with jaundice. 


THE SYSTEM OF CASE RECORDING 


Description 


1 Name and address 

2 Date of birth 

3 Sex 

4 Race 

5 Marital status 

6 Next of kin 

7 Occupation 

8 Time, date and mode of 
presentation 


Data 


1 Sources 

2 Initial complaint 

3 History of present condition 

4 Past history 

5 Social history 

6 Family history 

7 Physical signs 


SAMPLE CASE RECORD 


DESCRIPTION OF PATIENT 


Diagnosis 


1 Summary of relevant data 

2 Differential diagnosis 


Decisions 1 Problems: active or inactive 

2 Plans: investigations, treatment, 
explanation to patient 


Development 


1 New symptoms or signs 

2 Results of investigations 

3 Response to treatment 

4 Changes in problems or plans 


John Smith, 15 Castle Road, Chester 
Born: 21.9.47 
Male, Caucasian 

Married. Next of kin: Mrs Catherine Smith (wife): 
same address 

Occupation: Builder’s labourer 

Arrived in Emergency Department, by ambulance at 

15.00 hours on 10 January 1994 

DATA 


Sources 

Family doctor’s letter, Emergency Department 
records, previous hospital case sheet, patient’s wife. 

Initial complaint 10.1.94 IS. SO hours 

Headaches and confusion: 1 hour (from patient and 
his wife). 


Past history 

• Rheumatic fever: 1957. 

• Appendicectomy: 1958. 

• Gastric ulcer diagnosed by barium meal: 1976 
(check previous hospital records). No symptoms in 
last 8 years. 

• Jaundice: anorexia, nausea, dark urine; cleared in 3 
weeks; treated at home; no records available: 1979. 

• Bronchitis: cough, sputum and wheezing dyspnoea; 
off work for 4 weeks: February, 1993. 

Family history 

• Wife has rheumatoid arthritis - cannot manage 
stairs unaided. 

• 2 sons well, aged 10 and 6 years. 

• Mother well, aged 78 years. Father died aged 62 
years: stroke. 

• 1 brother died aged 49 years: heart attack. 

• 2 sisters well, aged 36 and 42 years. 
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Social history 

• Home: lives with wife and two sons in 3-bedroom, 
2-storey flat. 

• Work: builder’s labourer. 

• Meals: regular and adequate. 

• Habits: smokes 30 cigarettes per day. No alcohol or 
drugs. 

• Hobbies: gardening. 

• Abroad: to France in 1985. Never in tropics. 

• Worries: About his ability to continue work and pay 
mortgage on flat; also about wife’s illness preventing 
her from looking after the children. 

History of present condition 

• 4 months ago. Tires easily. Short of breath, first 
noticed when digging in the garden and subsequent- 
ly when playing with the children. 

• 6 weeks ago. Sudden palpitations when gardening. 
Have recurred at irregular intervals since then, 
sometimes at rest. 

• Today (history from wife). Came home for lunch. 
Slumped over the table. Called out but could not 
say what was wrong. Wife noticed that his face was 
twisted and his speech strange. Tried to get up but 
fell to the floor. Doctor sent for. 

• Doctor’s letter. Found patient stuporose on floor, 
stertorous breathing, fast irregular pulse, right facial 
weakness, resisted attempts to undress him. Last 
seen with bronchitis in 1993. Ambulance sent for. 

• Emergency Department records. Patient conscious 
but apparently aphasic. Had a predominantly right- 
sided convulsive attack with urinary incontinence 
shortly after arrival. Admitted direct to ward. 
Patient. Since admission, has complained of frontal 
headache and a confused feeling. Knows where he is 
and understands what is said but has difficulty in 
finding the right words. 

Systematic questioning 

• Appetite good 

• No indigestion or vomiting 

• Bowels and micturition: normal 

• Cough: in mornings; no sputum 

• Dyspnoea: as above; no orthopnoea 

• No chest or abdominal pain 

• No ankle swelling 

• Vision and hearing: good 

• No dysphagia 

• Paraesthesiae: numb feeling in right hand 

• No previous fits or faints 

• Weight: steady 


Physical examination 

• Well-nourished man of thin build. Seems apprehen- 
sive. Colour, skin, hair, lymph nodes, nails: normal. 

RS 

• Equal expansion 

• Trachea central 

• Percussion note, breath sounds, voice sounds: normal 

• Basal inspiratory crackles; no wheeze 

CVS 

• No jugular venous engorgement or oedema 

• Pulse: normal volume and rhythm. Rate: 80/min 

• BP: 130/85 

• Apex: 5th interspace; 9 cm from midline 

• Apical 1st sound: increased 

• No opening snap or 3rd heart sound 

• Apical pan-systolic murmur - axilla (gr.2) 

• Apical mid-diastolic murmur (gr.3) 

• No aortic murmurs. 

DS 

• Mouth: healthy 

• Abdo: no abnormal masses 

• Genitalia and rectum: normal 

CNS 

• Cerebral function: co-operative 

• Orientated in time and place 

• Understands and obeys the spoken and written 
word 

• Slight delay in finding the right word e.g. in identi- 
fying objects 

• Cranial nerves: R homonymous hemianopia; slight 
drooping of R mouth angle 

• Trunk: R abdominal reflexes absent 

• Limbs: normal power and tone 

• Reflexes: see diagram below 

• Normal sensation and co-ordination 

• Gait: uncertain on legs but can walk unaided and 
without a limp 


Reflexes 

R 

L 

Abdos, upper 

- 

+ 

Abdos, lower 

- 

+ 

Bic. 

++ 

+ 

Trie. 

++ 

+ 

Sup. 

+ 

+ 

KJ 

++ 

+ 

AJ 

++ 

+ 

PLS 

$ 
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DIAGNOSIS 


Summary 

A 46-year-old man presenting with sudden right-sided 
weakness and difficulty in speech accompanied by a fast 
irregular pulse and followed by right-sided convulsions. 
He had complained of effort dyspnoea for 4 months and 
bouts of palpitation for 6 weeks. Past illnesses include 
rheumatic fever, gastric ulcer, jaundice and bronchitis. 
He smokes cigarettes and has a morning cough. There is 
a family history of premature vascular disease. On exam- 
ination, there are mitral systolic and diastolic murmurs, 
basal lung crackles, a right homonymous hemianopia 
with right corticospinal tract signs and motor dysphasia. 


Differential Diagnosis 

The physical signs in the heart indicate mitral stenosis 
and regurgitation, probably rheumatic in origin. 
Paroxysmal atrial fibrillation could account for the 
palpitations and the irregular pulse noted by the family 
doctor. The neurological features point to a lesion in 
the left cerebral hemisphere, probably vascular in view 
of the sudden onset. Embolism from the left atrium is 
the most likely cause, but in this heavy smoker with a 
family history of vascular disease atheroma is an alter- 
native possibility. The effort dyspnoea and bronchitis 
could result from heavy smoking, from pulmonary 
congestion due to mitral disease or from a combina- 
tion of the two. 


DECISIONS 


These are to go on front page of records. 


DECISIONS LIST: PLANS FOR ACTIVE PROBLEMS 

Problems 

Plans 


Investigations 

Treatment 

1 Mitral stenosis 

ECG. Chest radiograph. 

Continuous heparin infusion: 

and regurgiation 

Blood count. Electrolytes. 
Echocardiogram. Cardiologist’s 
opinion - ? catheter or echocardiogram 

20,000 units 12 hourly 


Explanation (to patient and wife). Scarred mitral valve in 
the heart. Probably caused a small clot to break off and lodge 
in a brain blood vessel. Treatment being given to prevent future 
clots and tests to decide whether a valve operation is needed and 
also whether the old gastric ulcer is still active 

2 Cardiac dysrhythmia 

ECG monitor 


3 R hemiparesis 

Fasting serum lipids 

Physiotherapy 

with dysphasia 

EEG 

Speech therapy 

and convulsions 

INR - ? anti-coagulants 

Phenytoin sodium 400 mg at night 

4 Cigarette smoking 


Stop smoking 
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Problems 

DECISIONS LIST: PLANS FOR ACTIVE PROBLEMS 

Plans 


Investigations 

Treatment 

1 Mitral stenosis 

ECG. Chest radiograph. 

Continuous heparin infusion: 

and regurgiation 

Blood count. Electrolytes. 
Echocardiogram. Cardiologist’s 
opinion - ? catheter or echocardiogram 

20,000 units 12 hourly 


Explanation (to patient and wife). Scarred mitral valve in 


the heart. Probably caused a small clot to break off and lodge 


in a brain blood vessel. Treatment being given to prevent future 


clots and tests to decide whether a valve operation is needed and 


also whether the old gastric ulcer is still active 

2 Cardiac dysrhythmia 

ECG monitor 


3 R hemiparesis 

Fasting serum lipids 

Physiotherapy 

with dysphasia 

EEG 

Speech therapy 

and convulsions 

INR - ? anti-coagulants 

Phenytoin sodium 400 mg at night 

4 Cigarette smoking 


Stop smoking 

5 History of bronchitis 

Lung function tests 


6 History of jaundice 

Liver function tests 
SH antigen 

Warn laboratory 

8 Gastric ulcer 

Hourly pulse (? bleeding from heparin) 

Proton pump 


Faeces for occult blood. Urgent 
gastroscopy and Ba. meal (? anti- 
coagulants). Obtain 1976 
hospital records 

Inhibitor 

9 Disabled wife - ? 
care of children 

Social worker 
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DEVELOPMENTS 


11.1.94 10.15 hours 

1 No signs of cardiac failure 

ECG: bifid P waves. Otherwise normal 
Sinus rhythm 

Blood count and electrolytes normal 

3 No further convulsions 

4 Still smoking - riot act read! 

8 No gastric symptoms or signs of bleeding 

12.1.94 11.30 hours 

1 &c 2 Complains of palpitations and dyspnoea; 

basal crackles +. Atrial fibrillation con- 
firmed in ECG. 

Heart rate 130/min. 

Start Digoxin 250 meg 6-hourly 
Frusemide 40 mg each morning 
Slow-K 1200 mg b.d. 

3 INR 13 s (normal) 

8 Gastroscopy and Ba meal: no evidence of 

gastric ulcer 

Faeces negative for occult blood 
Start Warfarin (details) 

Stop Heparin soon (details) 


13.1.94 11.00 hours 

1 & 5 Lung function tests: no evidence of airways 

obstruction; mild restrictive pattern only. 
Cardiologist opinion: Mitral stenosis and 
regurgitation with fixed calcified valve. 
Respiratory symptoms probably due to 
mitral disease not bronchitis. Will arrange 
catheter studies with view to mitral valve 
replacement. 

Patient and wife notified of arrangements. 

14.1.94 10.20 hours 

2 Atrial fibrillation controlled. Heart rate: 

84/min. 

Lung bases clear 

3 Neurological signs unchanged. Serum lipids: 

normal 

4 Has stopped smoking 

6 SH antigen negative: laboratory notified 

8 No gastric symptoms or signs of bleeding 

9 Social worker: home help obtained for wife. 

Wife’s sister coming to look after children. 
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External manifestations of disease 


INSPECTION OF EXTERIOR OF BODY 

While talking to a patient and taking the history out- 
lined in the last chapter, the student should be noting 
any special characteristics which suggest disease. Such 
preliminary inspection of the patient as a whole may 
give clues to diagnosis which could be missed during a 
detailed examination of the systems. For example, a 
general slowing of the body’s physical or mental activ- 
ity may be unaccompanied by any focal signs in the 
early stages of Parkinsonism and hypothyroidism. An 
impression may also be formed about the general 
health of the patient and whether he is suffering from 
any physical discomfort such as pain or dyspnoea. The 
patient’s emotional state and attitude to his illness 
should also be noted at this stage. 

The following observations should then be made: 

1 Facial characteristics. 

2 Abnormalities in the head and neck. 

3 Examination of the mouth (see Chapter 4). 

4 Character and distribution of hair. 

5 Height and weight. 

6 Posture and gait. 

7 Skin. 

8 Genitalia. 

9 Extremities. 

FACIAL CHARACTERISTICS 


Abnormalities of colour may be most evident in the 
face but can be reliably detected only in natural light. 
Screens should, therefore, not be drawn around the bed 
until colour changes have been excluded. The yellow 
tint of jaundice is confirmed by inspection of the scle- 
ra, and the pallor of anaemia by examining the con- 
junctival lining of the lower eyelid. Cyanosis, the blue 
colour imparted by hypoxic blood, is usually best seen 
in the lips, nose and ears; blueness of the tongue (see 
page 106) indicates that the cyanosis has a central ori- 
gin. A deep dusky red colour suggests polycythaemia. 
The brown pigmentation of Addison’s disease may 
show in the face, especially over areas of friction (e.g. 
the nasal bridge in those who wear glasses) but, unlike 
sunburn, it may also occur in the buccal mucosa. 

Thickening of the subcutaneous tissues may be seen 
in acromegaly and myxoedema, and the puffiness of the 


eyelids in the latter condition may simulate the true sub- 
cutaneous oedema of renal disease (Figure 3.1) or supe- 
rior vena caval obstruction (see Figure 6.9). A puffy 
swollen face with closure of the eyelids may also occur 
as an allergic reaction to certain drugs, foods or insect 
bites. In old age and dehydration (e.g. in diabetes and 
severe diarrhoea) the skin may be parched and wrinkled. 

The condition of the blood vessels should be 
recorded. Dilated vessels are often seen in mitral disease 
and in alcoholics: in the former especially on the cheeks, 
in the latter on the nose but similar changes occur in 
those who work out of doors. The butterfly rash occurs 
in rosacea and lupus erythematosus (see page 31 and 
Figure 3.11). Spider naevi are common in cirrhosis of 
the liver. All changes in the skin of the face must be com- 
pared with those of other parts of the body. 

The individual’s personality and mood may affect the 
facial characteristics. This is partly due to the alteration 
in facial lines and wrinkles which may become modified 
by pain, fear, anxiety and apathy. Grosser changes may 
occur in mental disease when there may be a stupid 
expression or a fatuous grin. Changes in character due 
to alcohol, heroin, morphine, cocaine and other forms 
of drug addiction may be suspected from the facies. The 
expression of the drug taker is often shifty, though when 
deprived he may show agitation and terror. The alco- 
holic often looks self-satisfied and is plausible in manner. 

It is none the less important not to jump to conclu- 
sions about alterations in expression because they may 

Figure 3.1 
Hypothyroidism 
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merely indicate nervousness, shyness, or be evidence of 
some other psychological imbalance. 

Wasting and plumpness may be noticed first in the 
face, though they should be looked for elsewhere. A 
notable rounding of the facial contours is not uncommon 
in patients on corticosteroid therapy (‘moon face’). Many 
nervous diseases such as Parkinsonism and myopathies, 
which will be described later, have typical facies. 


to hypoproteinaemia or impaired venous drainage 
(Figure 3.4; see also Figure 12.10, page 306); abnormal 
dryness (‘conjunctivitis sicca’) in lacrimal gland disease, 
e.g. Sjogren’s syndrome; inflammation in certain infec- 
tive and allergic disorders such as measles, hay fever or 
the Stevens-Johnson syndrome (Figure 3.5); increased 
vascularity imparting a glistening appearance to the eyes 
in respiratory failure and polycythaemia; haemorrhage 


The Eyes 

Local diseases of the eyes are beyond the scope of this 
book and will be considered only in so far as they have 
a bearing on general medical diagnosis. 

Ptosis, squint, irregularity in the pupils and other evi- 
dence of oculomotor pareses are of particular impor- 
tance in the diagnosis of nervous diseases and are 
considered more fully in Chapter 10, page 226 (see also 
page 222 for examination of the optic nerve). 

Exophthalmos or proptosis (Figure 3.2, see also 
pages 305-6) is a notable feature of primary hyperthy- 
roidism and may also result, though more rarely, from 
tumours affecting the orbit or from thrombosis of the 
cavernous sinus (generally unilateral) (Figure 3.3). 

Enophthalmos (recession of the eyes) may occur in 
serious wasting diseases and dehydration; in the latter, 
gentle pressure over the closed eye will reveal an abnor- 
mal softness and inelasticity of the eyeball. Abnormal 
hardness on palpation of the closed eye indicates raised 
intraocular tension (glaucoma) which is an important 
cause of ocular pain and visual impairment in the elderly. 

Inspection of the eyeball itself should take into 
account abnormalities of the conjunctiva, sclera, cornea, 
iris and lens. 

Conjunctival changes of general medical import 
include the pallor of anaemia; oedema (‘chemosis’) due 



^ Figure 3.3 
Cavernous sinus 
thrombosis. 

Shows redness and 
oedema of eyelid, 
obscuring proptosis. 
Requires differential 
diagnosis from 
erysipelas and 
insect bites 



Figure 3.4 
Chemosis and 
oedema of eyelid 
due to metastasis 
in orbit from 
bronchial 
carcinoma 



<4 Figure 3.2 
Exophthalmos. 

Note staring 
expression with 
abnormal exposure 
of the sclera 
between the iris and 
the eyelids 



^ Figure 3.5 
Acute 

conjunctivitis in 
Stevens-Johnson 
syndrome (see 
also Figure 3.21) 
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resulting from blood diseases, fractured skull or violent 
cough (e.g. whooping-cough). 

The sclera is yellow in jaundice and may show 
inflammatory changes (‘episcleritis’) in rheumatoid 
arthritis (see Figure 9.15). Rarely, the blue sclerotics of 
fragilitas ossium are seen (Figure 3.6). 

The commonest abnormality of the cornea is arcus 
senilis which appears as an opalescent ring of lipoid 
material obscuring the periphery of the iris in elderly 
subjects. A premature arcus senilis sometimes results 
from hyperlipidaemia, which may be associated with 
arterial atheroma. 

The cornea may be rendered opaque by the inter- 
stitial keratitis of congenital or acquired syphilis. In 
hepato-lenticular degeneration, a golden-brown depo- 
sition of copper (Kayser-Fleischer ring) can sometimes 
be seen at the periphery of the cornea with the aid of 
a slit lamp. 

The iris 

Iritis occurs in rheumatoid arthritis, ulcerative colitis and 
sarcoidosis, and may be recognized by the discoloration 
and distortion of the iris and irregularity of the pupil. A 
rim of iris atrophy also surrounds the Argyll Robertson 
pupil of neurosyphilis. In albinism, there is lack of pig- 
mentation of the iris, and also of the skin and hair, asso- 
ciated with impaired vision and nystagmus. The eye thus 
has a pink appearance and the eyelashes are white. 

The lens 

Diabetes and prolonged hypocalcaemia both predispose 
to cataract which can sometimes be seen with the naked 
eye as a grey opacity behind the pupil. A rare abnor- 
mality is the curious shimmering movement of the iris 
caused by the ectopic lens in Marfan’s syndrome. 



A Figure 3.6 Fragilitas ossium. The patient, aged 40, had 
suffered numerous fractures since childhood - spontaneously or 
from minor injuries 


The Lips 

Indications of ill health may be given by the lips. They 
are dry and cracked in most illnesses, even of a trivial 
nature, but sordes, a collection of epithelial debris, food 
and bacteria, are present in the more serious diseases 
such as uraemia and prolonged fevers. Angular stom- 
atitis, especially with a sore magenta-coloured tongue, 
may indicate ariboflavinosis (Figure 3.7) but can occur 
in other deficiency states. Angular stomatitis may also 
result from ill-fitting dentures and from fungal infections 
such as candidiasis (thrush). 

Herpes simplex , a virus infection of the skin, is rec- 
ognized as an eruption of vesicles which soon burst and 
form scabs. It appears not only on the lips but occa- 
sionally on other parts of the face (Figure 3.8). The 
lesions are often described by the patient as ‘cold sores’ 



A Figure 3.7 Ariboflavinosis. Smooth magenta-coloured 
tongue and angular stomatitis 



A Figure 3.8 Herpes simplex 
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and are a common accompaniment of both upper and 
lower respiratory tract infections. Herpes simplex is 
therefore a useful physical sign in the differential diag- 
nosis of pulmonary infection, in which it is commonly 
present, from pulmonary infarction. 

Anaemia and cyanosis are particularly well seen in 
the lips, but are considered elsewhere. The lips are thick 
in myxoedema and acromegaly. In the myopathic facies 
the lower lip is pendulous, exhibiting part of the mucous 
membrane (see Figure 10.73, page 260). In scleroderma 
the lips are puckered (see Figure 3.30, page 40) while in 
Addison’s disease they may be pigmented. 

The Nose 

The nose is large in acromegaly, due partly to thicken- 
ing of the subcutaneous tissues, and partly to bony over- 
growth. In hypothyroidism it tends to broaden. 

The skin and underlying tissues of the nose may be 
damaged and destroyed by tuberculous infection (lupus 
vulgaris) or by the granulomatous lesion of sarcoid 
(lupus pernio) or Wegener’s granuloma (Figure 3.9). The 
resulting exposure of the nostrils gives rise to a wolf-like 
appearance (L. lupus, a wolf). 

In congenital syphilis the bridge of the nose is 
depressed, giving a saddle-back appearance (Figure 3.10). 

Rosacea is characterized by a reddening of the nose 
and cheeks, giving the ‘butterfly- wings’ appearance. It is 
seen in alcoholics and, in exaggerated form, occurs as 
the ‘strawberry nose’. An appearance similar to rosacea 


occurs in lupus erythematosus which may have mani- 
festations in other organs (Figure 3.11). 

Perhaps the commonest abnormality of the nose is 
obstruction to the airway leading to mouth-breathing 
and a ‘nasal’ voice; this may be accompanied by dis- 
charge (rhinorrhoea) or signs of inflammation over the 
paranasal sinuses. These changes may reflect allergic or 
infective conditions of the respiratory tract as a whole 
and, in particular, can be associated with asthma or 
bronchiectasis. 

Examination of the interior of the nose with a specu- 
lum may reveal mucosal changes relevant to systemic 
disease, e.g. the source of epistaxes in patients with vas- 
cular or haematological disorders and nasal polyps in 
asthmatic subjects. 

The Ears 

The ears may be deformed. The usual malformation is 
an absence of well-defined lobes and a fusion of the ear 
to the face where the lobe should normally be freely 
dependant. Ears of this type are common in the mentally 
compromised and in epileptics. In Down’s syndrome 
(mongolism) the ears are usually large. 

Note should be taken of any cyanosis of the periph- 
ery of the ear, which may occur in all conditions caus- 
ing cyanosis. A herpetic eruption may be seen on the ear 
in the Ramsay-Hunt syndrome (Figure 10.33, page 
230). Any discharge from the meatus should be 
recorded, as it may indicate middle-ear infection and 




A Figure 3.9 Wegener’s granuloma A Figure 3.10 Saddle nose 

of the nose 



A Figure 3.11 Systemic lupus 
erythematosus: typical distribution of 
rash, including the butterfly-wing 
appearance on the face 
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have an important bearing in suspected intracranial 
abscess. In such cases, the mastoid area should be exam- 
ined for tenderness and other signs of inflammation. The 
external auditory meatus and eardrum can be inspected 
by means of an auroscope (Figure 3.12). 

Tophi (‘chalk-stones’) are collections of uric acid salts 
which occur in gout. They appear as whitish masses 
stretching the skin of the ears and sometimes protrud- 
ing through it (Figure 3.13). They may be seen in other 
parts of the body. 

Abnormalities of hearing 

See page 230 et seq. 

The Salivary and Lacrimal Glands 

The salivary glands may be enlarged. Parotid swellings 
are situated chiefly in front of the ear. The most impor- 
tant from the physician’s point of view is the bilateral 
painful swelling of these glands caused by mumps. In 
this disease there is pyrexia and it is sometimes com- 
plicated by orchitis or a meningo-encephalopathy. 
Unilateral parotitis is more often due to sepsis, usually 
associated with a salivary calculus, but may be a fea- 
ture of typhoid. Swellings beneath the chin may be due 
to enlargement of the submaxillary or sublingual 


glands, but their diagnosis falls more within the scope 
of surgical practice. Rarely, involvement of salivary and 
lacrimal glands may be seen in leukaemias, sarcoidosis 
and Sjogren’s syndrome (Figure 3.14). 

Facial Movements 

These are considered under the nervous system. They 
give indications of lesions of the facial nerve, of hyper- 
tonicity or hypotonicity of the facial muscles, choreiform 
movements and other signs of neurological importance. 


^ Figure 3.13 
Gouty tophi in the 
ear 




A Figure 3.12 Auroscopy: to obtain good vision of the 
eardrum, the auricle is drawn upwards and backwards while the 
speculum is directed slightly forwards 



A Figure 3.14 Enlargement of the right parotid gland in a 
patient with Sjogren’s syndrome 
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ABNORMALITIES 
IN THE HEAD AND NECK 


The shape and size of the head is sometimes of diag- 
nostic importance. In hydrocephalus it is often immense 
in proportion to the rest of the body, and the forehead 
appears to overhang the orbits, giving a sunken effect to 
the eyes, which are directed downwards. In such cases 
the sutures are unduly separated and the fontanelles 
enlarged and bulging. See also the Examination of chil- 
dren, Chapter 14. 

Frontal bossing occurs in rickets and in congenital 
syphilis, both rare now. 

Generalized gradual enlargement of the head in 
adults, noticeable to the patient by the increase in the 
size of his hats, is almost a pathognomonic sign of 
osteitis deformans (Paget’s disease; see Figure 9.1). 

The great thickening and prominence of the super- 
ciliary arches with the receding forehead above con- 
tribute much to the simian appearance of the 
acromegalic (Figure 3.15). 

Lastly, nodular irregularities should suggest the pos- 
sibility of secondary growths or primary tumours of 
bone or underlying structures such as myeloma or 
meningioma. 



A Figure 3.15 Acromegaly: prognathism; enlarged nose and 
ears; prominent superciliary arches 


Enlargement of the thyroid gland is known as a 
goitre (Figure 3.16). Note should be taken of the size, 
regularity or irregularity, consistency and movements of 
the gland on swallowing. Free movement distinguishes 
the goitre from enlargement of lymph nodes. When the 
latter are present, their extent and physical character 
(page 188) should be observed. In particular, local malig- 
nant disease, e.g. of the bronchus, lips or tongue, may 
produce hard irregular lumps in the neck which contrast 
with the soft, tender, breaking down masses of septic 
nodes. Soft or ‘rubbery’ enlargement of lymph nodes 
without tenderness suggests a granulomatous lesion such 
as tuberculosis or sarcoid, a lymphoma (e.g. Hodgkin’s 
disease) or a haematogenous disorder as in leukaemia 
and glandular fever. (See also The haemopoietic system, 
Chapter 8.) 

The position of the trachea (page 114) and the activ- 
ity of the accessory muscles of respiration are of impor- 
tance in respiratory diseases. 

Arterial pulsation or lack of it and prominence of the 
jugular veins may be observed. Their significance is dealt 
with under the cardiovascular system (pages 142-4). 

Examination of the musculoskeletal structures in the 
neck includes the noting of any abnormal posture such 
as torticollis, the compensatory hyperextension of anky- 
losing spondylitis (see Figure 9.18, page 209), and the 
short ‘webbed neck’ of Turner’s syndrome (see Figure 
12.24, page 311). The range of movement of the cervi- 
cal and temporomandibular joints should be measured 
(see also Skeletal system, page 202) and the function of 
the 11th (accessory) cranial nerve examined by testing 
the power of the sternomastoid muscles (see also Central 
nervous system, page 232). 



A Figure 3.16 Goitre 
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EXAMINATION OF THE MOUTH 

See page 46. 

CHARACTER AND 
DISTRIBUTION OF HAIR 


Serious illness can result in dryness and temporary hair 
fall. In hypothyroidism these characters are especially 
noticeable, and the hair is thick, coarse and scanty, 
falling out particularly over the frontal region. The 
outer third of the eyebrows is also sometimes lost in 
hypothyroidism. A more complete loss of hair, axillary, 
pubic and facial, is a feature of anterior hypopitu- 
itarism (page 306), Addison’s disease in women and 
chronic hepatic failure (page 78). Total loss of hair 
(alopecia) may result from cytotoxic drug therapy. In 
Down’s syndrome the hair is silky. Patchy loss of hair 
occurs in alopecia areata, a condition of unknown 
cause (but sometimes related to psychogenic illness) 
and also in secondary syphilis. Loss of hair from the 
legs in men may be a sign of arterial insufficiency. 
Excessive hairiness (hirsutism) (Figure 3.17) in the 
female, especially over the moustache area and limbs, 
is not necessarily pathological and is common after the 



A Figure 3.17 Cushing’s syndrome. Hirsutism and moonface 


menopause. Grosser distribution over the trunk and 
limbs with moustache and beard formation requiring 
shaving call attention to the various types of virilism, 
especially adrenal. 

HEIGHT AND WEIGHT 


Height 

The height should be taken into consideration with the 
age and build of the patient (see also Examination of 
children, Chapter 14), but although tables of height and 
weight give a rough indication of the correct proportion 
between these, they must be interpreted with consider- 
able latitude. Height may be determined by ethnic or 
genetic factors, and the average height of other members 
of the patient’s race and family must therefore be taken 
into account. 

Excessive height, gigantism , suggests overactivity of 
the anterior lobe of the pituitary gland (excess of growth 
hormone) occurring before puberty, i.e. before the long 
bones have attained their full length. Other features of 
pituitary hyperfunction may also be present (see pages 
307-8). A tall, thin build with relatively long limbs is 
characteristic of eunuchoidism (Figure 12.4, page 303) 
and of Marfan’s syndrome. 

Small stature, dwarfism, may be due to: 

1 inherited skeletal anomalies such as achondroplasia or 

2 certain diseases acquired in early life before growth 
is complete. The acquired causes include: 

(a) Impaired nutrition from faulty diet or malabsorption 
(e.g. coeliac disease; cystic fibrosis of pancreas). 

(b) Conditions associated with chronic hypoxia such as 
asthma and congenital heart disease. 

(c) In tropical and developing countries especially, 
chronic infections and infestations. 

(d) Endocrine disorders which include hypopituitarism 
(deficient growth hormone), untreated hypothyroidism 
(cretinism) and prolonged corticosteroid therapy for 
asthma or other childhood ailments. 

(e) Chronic renal disease with calcium depletion (‘renal 
rickets’). 

Weight 

The weight may be permanently below or above the 
average, but more significance attaches to a rapid 
change in weight. 

Great increase in weight may be a familial charac- 
teristic, often occurring at the same age in different 
members. Although common in middle age, it may even 
occur in youth. This familial obesity may be aggravated 
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by over-eating and lack of exercise. Obesity of this kind 
is of great importance in favouring the development of 
many diseases, especially those associated with disor- 
dered lipid metabolism (diabetes, atheroma, gallstones) 
and those due to muscular deficiency or gravitational 
stresses (inguinal and hiatal hernia, diverticulitis, uter- 
ine prolapse, varicose veins, osteoarthrosis). Obesity 
also increases the work and impedes the action of the 
heart and lungs and will thus aggravate dyspnoea, 
whatever its cause. 

Obesity is seen in childhood as a temporary phe- 
nomenon which rectifies itself soon after puberty. 
More rarely in children or adults it is due to endocrine 
disturbance as in pituitary-hypothalamic syndromes, 
certain adrenal diseases, and sometimes in 
eunuchoidism. Weight increase in hypothyroidism is 
not due to fat. 

Irregular distribution of fat occurs in the rarer 
lipodystrophies, in some of which the lower part of the 
body is obese and the upper part emaciated (descending 
lipodystrophy). In Dercum’s disease, adiposis dolorosa, 
the masses of fat are painful to touch. A special form of 
localized accumulation of fatty tissue is the lipoma, 
which is often multiple. This is a very common but 
harmless condition which can be distinguished from 
other subcutaneous tumours by its soft consistency, lob- 
ulated surface and free movement in relation to deeper 
structures (Figure 3.18). 



A Figure 3.18 Lipoma 


Decrease of weight is described on pages 13-14. 

The term cachexia usually implies serious wasting, a 
greyish or ‘earthy’ pallor and, frequently, an altered tex- 
ture of the skin (dry and wrinkled). It is commonly 
reserved for cases of malignant disease, of which wast- 
ing is an essential symptom. Anorexia nervosa gives a 
similar appearance. Occasionally, the word is applied to 
the general condition in grave diseases such as 
leukaemia, chronic renal disease, chronic tuberculosis 
and so forth. 


POSTURE AND GAIT 


The posture of a patient sitting in a chair or lying in bed, 
or the gait as he walks into the consulting room, may 
provide the first clue to the nature of his disease. 
Abnormalities are due most often to skeletal or neuro- 
muscular disorders and these are dealt with in Chapters 
9 and 10 (see especially pages 241-3). 

Posture 

Skeletal and neurological lesions usually give rise to 
chronic and persistent disorders of posture such as 
kyphoscoliosis, ulnar deviation of the fingers, wrist drop 
and the rigidity of Parkinsonism. Abnormalities of pos- 
ture arising in other systems are often more acute and 
transient and result from discomfort, pain or impair- 
ment of consciousness rather than from deformity. 
Patients in respiratory distress, especially of cardiac 
origin, tend to sit upright clasping their knees or hang- 
ing their legs over the edge of the bed. During a severe 
febrile illness with clouding of consciousness, the patient 
will lie flat and log-like. In anxiety states and hyperthy- 
roidism, the patient will often sit bolt upright or perched 
on the edge of the chaii^ while in cases of depression or 
thyroid deficiency, a slumped slouching attitude is 
adopted. Pain may give rise to characteristic postures, 
as when the patient clutches or supports the affected 
part or avoids lying on tender areas of the body. In 
severe abdominal pain, the knees are often drawn up 
and the body as a whole is ‘doubled up’. When the pos- 
terior parietal peritoneum is involved, as in carcinoma 
of the pancreas, relief may be obtained by leaning for- 
wards over the edge of the bed or chair. 

Gait 

As in the case of posture, abnormalities of gait due to 
causes other than skeletal or neuromuscular (see page 
243) usually result from discomfort or pain. For 
example, a limp may be due to painful infective, ulcer- 
ative or ischaemic lesions of the skin and subcutaneous 
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tissues of the leg or, more rarely, inflammatory processes 
involving the psoas muscle in the abdomen. Severe vari- 
cose veins, thrombophlebitis and gross oedema of the 
legs can also cause discomfort on walking, with distur- 
bance of gait. When walking causes dyspnoea, angina 
or ischaemic pain in the legs, the gait may be slow and 
cautious with frequent pauses. 

SKIN 


Some of the points to be observed have been mentioned 
in describing the skin of the face, but it is necessary to 
inspect the skin of the whole body. 

Undue sweating is common in certain infections, and 
is also usual during the subsidence of any pyrexia. The 
sweating of pulmonary tuberculosis occurs characteris- 
tically during sleep. Sweating is also common in hyper- 
thyroidism and psychoneuroses and in many illnesses 
which cause exhaustion or severe pain. In most forms of 
shock there is a cold clammy skin. This may also occur 
in hypoglycaemia. 

Dryness of the skin is also common in fevers in their 
earlier phases. It is a characteristic of hypothyroidism 
(see page 304) and of some skin diseases (e.g. 
ichthyosis), and also results from dehydration. 

The degree of pigmentation of the skin should next 
be noted. Increased pigmentation varying from light to 
dark shades of brown is a classic sign of Addison’s dis- 
ease (see pages 308-9) (adrenal insufficiency), but should 
be sought also in the mucous membrane of the mouth. 
Similar pigmentation may be caused by arsenical poi- 
soning, chronic liver disease, intestinal malabsorption, 
malignant cachexia and pellagra, but the mucous mem- 
branes are rarely affected. The appearance of dirty 
patients may imitate some of these conditions. Cafe au 
lait spots may be seen in von Recklinghausen’s disease. 
Pigmentation may also result from chronic venous con- 
gestion and is commonly seen in the lower parts of the 
legs in patients with varicose veins (see Figure 3.47, page 
44). Therapeutic irradiation is another cause of localized 
pigmentation. The possibility that pigmentation is due to 
sunburn or to racial origin should be ruled out before it 
is attributed to disease. Patchy loss of pigment (‘vitiligo’) 
may occur as a congenital anomaly in healthy people or 
in association with hyperpigmentation and it is an occa- 
sional feature of auto-immune disorders (Figure 3.19(a)). 
Pallor, cyanosis and jaundice are dealt with elsewhere, 
but note should be made of the rare yellow of caroti- 
naemia (Figure 3.19(b)), the grey of haemochromatosis 
and the yellowish raised patches of xanthomatosis. (See 
xanthelasma, Figure 7.4.) 


Blackness of the skin may occur in gangrene, com- 
monly the result of arterial obstruction (see Figure 
3.39, page 42). 

Excoriation due to scratching may result from irri- 
tation of the skin (‘pruritus’). This accompanies certain 
rashes (see below) but can also provide important evi- 
dence of systemic disease, such as obstructive jaundice, 
lymphoma (e.g. Hodgkin’s disease) and polycythaemia 
vera. Pruritus around the vulva is a common early man- 
ifestation of diabetes. 

Flushing of the skin from transient capillary dilata- 
tion most often affects the head and neck, when it is usu- 
ally due to emotional causes (‘blushing’) or to hormonal 
imbalance at the menopause (‘hot flushes’). Generalized 
flushing occurs in fever, hyperthyroidism and hypercar- 
bia. Rarer causes include Hodgkin’s disease (in which 
flushing may be provoked by alcohol) and a carcinoid 



A Figure 3.19 (a) Vitiligo, (b) Yellowish coloration of hands (also 
affecting the feet) in a patient consuming large quantities of raw 
carrots. This may also occur in hypothyroidism 
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<1 Figure 3.20 
Facial 

telangiectases as 
a result of long- 
term steroid 
therapy for severe 
bronchial asthma 


tumour secreting a vasodilatory substance (5-hydrox- 
ytryptamine) from hepatic metastases. Polycythaemia 
and chronic vasodilatation due to corticosteroid therapy 
or alcoholism may give rise to a more persistent cuta- 
neous flush often with telangiectases (Figure 3.20). 

The texture of the skin may change. Apart from skin 
diseases, reference has already been made, in describing 
facial characteristics, to the increased thickness and 
coarse texture in myxoedema. This may affect the skin 
of other parts of the body. 

Rashes 

Rashes are of great clinical importance. Sometimes the 
rash is the principal physical sign, as in the exanthe- 
mata - for example, measles and chicken-pox; some- 
times it is only subsidiary - for example, the purpura 
of haemorrhagic fevers and certain blood diseases. Drug 
reaction, whether due to overdose or undue suscepti- 
bility, is today among the commonest causes of an 
unusual rash; barbiturates, antibiotics (e.g. penicillin) 
and diuretics are specially liable to upset the skin. Drugs 
may also induce the Stevens-Johnson syndrome in 
which characteristic ‘target’ lesions in the skin (Figure 
3.21(a) and (b)) are accompanied by conjunctivitis (see 
Figure 3.5) and mucosal ulceration. A rash is a promi- 
nent feature of some vitamin-deficiency diseases, e.g. 
scurvy and pellagra. The extent and distribution of the 
rash and how it spreads (centrifugally or centripetally) 
should be noted; also the site of onset and whether or 
not there is irritation. 



< Figure 3.21 (a) 
Multiple skin 
lesions in a man 
who also had 
ocular and oral 
involvement (same 
patient as in (b)). 

(b) Target lesions in 
Stevens-Johnson 
syndrome (see also 
Figure 3.5) 



The commoner types of skin eruption are: 

1 Macular, consisting of coloured spots, not raised 
above the surrounding skin. Examples are the rashes 
of measles and glandular fever and less commonly of 
syphilis and typhoid fever, and the more diffuse and 
densely distributed spots of scarlet fever. 
Haemorrhagic rashes, purpura, also fall into this cat- 
egory (see Figure 8.1, page 188). 

2 Papular, or rashes in which the elements are raised 
into tiny nodes. This type of rash occurs in certain 
stages of the exanthemas, e.g. chicken pox and in 
essential diseases of the skin such as lichen planus, 
eczema and psoriasis (Figure 3.22) in each of which 
scaling is also present. 

3 Vesicular, comprised of small blisters or papules, the 
tops of which are filled with a clear fluid. Good exam- 
ples are seen in herpes simplex (see The lips, page 30 
and Figure 3.8), and herpes zoster, a vesicular rash 
due to an infection of the posterior root ganglia, and 
usually distributed in a girdle-like manner around 
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one-half of the trunk (to which the disease owes its 
popular name of ‘shingles’ (Lat. cingulum, a girdle). 
(Figure 3.23.) Chickenpox is a related disease, and the 
rash presents somewhat similar characteristics. 

4 Bullous, consisting of larger blisters generally con- 
taining clear fluid. They are well seen in burns and 
scalds and occasionally in erysipelas. Sometimes they 
occur in severe nervous lesions and drug intoxication 
(Figure 3.24). The various forms of pemphigus, of 
which bullae are the essential features, cannot be con- 
sidered here. 

5 Pustular, in many ways resembling a vesicular rash, 
but in which the little nodules are filled with turbid or 
purulent instead of clear fluid. Pustules are familiarly 
seen in acne vulgaris, in which they are non-infective 
in origin, and to a lesser extent in chickenpox. The 
malignant pustule of anthrax shows a black centre 
with surrounding redness. 


6 Nodular rashes consist of swellings in the skin gen- 
erally of greater size than the average vesicle or pus- 
tule. They are also firmer to touch. An important 
example of a nodular rash is found in erythema 
nodosum (Figure 3.25). This occurs on the legs, 
especially the shins, as painful reddish-blue nodules 
varying in size from a millimetre to several centime- 
tres in diameter. This is commonly due to sarcoido- 
sis, but it may be a response to various infections, 
especially streptococcal and tuberculous, and also to 
drugs and other allergens; it may also accompany 
inflammatory bowel disease. Other examples of a 
nodular rash are the secondary deposits in the skin 
of carcinoma or leukaemia, and the deposition of 
syphilitic, tuberculous and leprous granulation tissue 
in the form of gummas, tuberculomas and lepromas. 
Except in the developing countries, these infective 
forms of granulomas are now relatively less common 




A Figure 3.25 Erythema nodosum 


A Figure 3.24 Bullous eruption on the feet due to a reaction 
to nalidixic acid (Negram) used to treat a urinary infection 


External manifestations of disease 


as a cause of skin nodules than vasculitic granulo- 
mas resulting from immune reactions and the purple 
lesions of Kaposi sarcoma in patients with AIDS. A 
gross form of nodular change in the skin is neurofi- 
bromatosis (Figure 3.26) in which the lesions may 
be pedunculated (on stalks). Patches of pigmentation 
(cafe au lait spots) are also found in this condition. 
7 Weals These are raised areas, sometimes pale, some- 
times red, which are often seen in sensitive skins even 
after slight trauma or exposure to irritants (e.g. nettle 
stings, insect bites). They may appear as ‘writing’ on 
the skin (dermographia, Figure 3.27). They also 
occur spontaneously in various forms of urticaria and 
are often an expression of hypersensitivity to foreign 
proteins either ingested (e.g. shell-fish) or injected 
(e.g. antitetanic serum). Thus they may have a con- 
nection with allergic diseases such as asthma, hay 
fever and angioneurotic oedema. Other features of a 
weal are its transient nature and irritable character- 
istics (itching, burning). 

These essential elements of a rash may be accompanied 
by secondary changes. The area around pustules is usu- 
ally reddened and swollen from inflammatory reaction. 
When the pustules burst, crusts may form, e.g. in 


impetigo (see Figure 3.28). Desquamation is the name 
given to shedding of the superficial layers of the epider- 
mis which occurs after many fevers, but is particularly 
characteristic of scarlet fever and of some drug erup- 
tions. More localized scaling or desquamative rashes 
include flexural eczema, which, with asthma and hay 
fever, is a common manifestation of an ‘atopic’ or aller- 
gic state, and also psoriasis which may be associated 
with a rheumatoid form of arthritis (Figure 3.29). 
Erosion of the deeper layers of the skin and loss of tissue 
result in ulcers; these may follow infections or injuries, 
especially when the circulation is abnormal due to vari- 
cose veins or arterial atheroma, or when the nerve 
supply is interrupted. In these cases, the distal parts of 
the limbs are most often affected. Skin ulcers more rarely 
result from the breakdown of malignant or granuloma- 
tous nodules. Scars may be significant of old skin lesions, 
especially of acne, smallpox, herpes zoster and healed 
varicose ulcers (see Figure 3.47, page 44). The scars of 
operations and injuries must not be overlooked, as they 
may bear upon the present illness. 

In many rashes several elements are combined. Thus 
in smallpox, macules, papules, vesicles and pustules are 
seen on the skin successively. In allergic purpura, the 



Figure 3.26 
Neurofibromatosis 

(von 

Recklinghausen’s 

disease) 



^ Figure 3.28 
Impetigo 



A Figure 3.27 Dermographia 


A Figure 3.29 Psoriasis: arthritis of the terminal interphalangeal 
joints with deformity and discoloration of the nails 
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essential haemorrhagic rash is frequently combined with 
the weals of urticaria. 

Pathological changes in the skin, such as telangiec- 
tases, may be associated with similar lesions in other 
organs. For example, hereditary haemorrhagic telang- 
iectasia, in which there is multiple localized dilatation 
of the venules and capillaries in the skin and mucosae, 
may explain haemorrhages from the nose, lungs, gastro- 
intestinal tract and kidneys. Telangiectasia may also 
accompany systemic sclerosis (scleroderma) (Figure 
3.30) and hepatic disease (spider naevi) and may be seen 
after irradiation of the skin (Figure 3.31). 


In recent years, many cutaneous ‘markers’ of inter- 
nal malignant disease have been recognized, especially 
certain persistent erythematous rashes (see Figure 3.32). 

AIDS and the Skin 

Florid seborrhoeic dermatitis, widespread herpetic infec- 
tion and moniliasis of nails, skin and mucus membranes 
many be found in such immunosuppressed patients. The 
typical purple nodular lesions of Kaposi’s sarcoma are 
found on the head (Figure 3.33), trunk and limbs and 
consist of dilated and hypertrophied angiomatous blood 
vessels (Figure 3.34). 





M Figure 3.33 
Kaposi’s sarcoma 



Figure 3.34 
Purple 

angiomatous 
blood vessels of 
Kaposi’s sarcoma 
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GENITALIA 


The size and form of the genitalia are of especial impor- 
tance in endocrine disorders (see Chapter 12). 

The penis and testes fail to reach adult proportions 
in several types of infantilism: hypopituitarism, hypothy- 
roidism and eunuchoidism are notable causes. In these 
cases the normal sexual functions are also in abeyance, 
and the secondary sex characters (in boys, deepening of 
the voice, growth of hair on the pubes and in masculine 
sites) do not develop at puberty. In females the main sign 
of genital infantilism is the failure to menstruate; the 
pubic hair may be delayed in appearance, and the gen- 
eral bodily configuration remains sexless without breast 
development. 

By contrast, sexual precocity may be found in 
adrenal cortical hyperplasia or tumours and in certain 
rare diseases of the endocrines or brain. Male children 
may develop a penis of adult proportions at an early 
age (erection and ejaculation of spermatozoa may 
occur). Precocious puberty in females may develop 
along masculine or feminine lines; if the former (pre- 
mature heterosexual maturation), the clitoris may 
enlarge and hirsutism appear as in the adrenogenital 
syndrome; if the latter, the normal sex characteristics, 
e.g. breast formation and menstruation, are unduly 
early (Figure 3.35). 

The external genital organs may also exhibit evidence 
of local disease, particularly venereal manifestations 
such as syphilitic chancre on the penis or vulva, the pres- 
ence of secondary manifestations of the disease, e.g. 
condylomas, or the presence of urethral or vaginal dis- 
charge in gonorrhoea and other local infections and in 


non-specific urethritis (see Reiter’s syndrome, page 209). 
Herpes simplex may also affect the genitalia as a sexu- 
ally transmitted disease. 

EXTREMITIES 


In certain diseases the shape of the hands may be mod- 
ified. In myxoedema they are broad and the fingers 
appear short and stubby from thickening of the subcu- 
taneous tissues. In acromegaly they are large, broad and 
paw-like (Figure 3.36), but in hypogonadism they are 
often slender and feminine. Long spidery fingers - 
arachnodactyly - occur in Marfan’s syndrome and are 
sometimes associated with atrial septal defect or other 
congenital cardiac anomalies (Figure 3.37). 


A Figure 3.36 Acromegaly: spade-shaped hand compared with 
the normal hand on the left 
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The joint affections of the hands are described in 
Chapter 9. It remains to add that many types of defor- 
mity may result from arthritis. Two are worthy of 
mention here: first, ulnar deviation in rheumatoid 
arthritis, in which the whole hand, but especially the 
fingers from the metacarpophalangeal joints, is 
deflected to the ulnar side; secondly, Heber den’s nodes 
(Figure 9.21, page 210), bony prominences at the 
distal interphalangeal joints which occur in 
osteoarthrosis. Another common deformity of the 
hand results from fibrous thickening of palmar tissues 
with flexion of the fingers: Dupuytren’s contracture 
(Figure 3.38). This is usually inherited but may accom- 
pany alcoholic cirrhosis of the liver. 

Gangrene, causing blackness of the skin, is usually 
the result of serious and permanent arterial obstruc- 


tion due to thrombosis complicating atheroma or vas- 
culitis, or to embolism (see also page 182). The toes 
are most often affected in atheroma (e.g. diabetic gan- 
grene, Figure 3.39) and the fingers in inflammatory 
vascular conditions associated with a Raynaud phe- 
nomenon (e.g. systemic sclerosis, see Figure 7.81, page 
181). In this latter condition, the skin of the fingers is 
taut and shiny, sometimes with telangiectases, and the 
ends of the fingers may be tapered due to ischaemic 
resorption of bone. Gangrene may also affect the fin- 
gers, forearm or whole leg in drug addicts who have 
injected their veins or arteries with narcotics through 
dirty syringes or shared infected needles (Figure 3.40). 
A special form of gangrene follows the injection of 
intra-arterial temazepam which may necessitate ampu- 
tation (see Figure 3.41). 



A Figure 3.38 Bilateral Dupuytren contractures in a patient A Figure 3.40 Forearm ulceration following repeated IV drug 
with alcoholic cirrhosis of the liver injections 
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Figure 3.43 
Ribbing of the 
nails associated 
with the 
malabsorption 
syndrome 


In respiratory and cardiac disease, clubbing of the fin- 
gers and toes should be sought, but this and the abnor- 
malities of the hands due to nervous diseases will be 
considered in later chapters. 

Traumatic and infective lesions of the hands and feet 
are common and the latter may be complicated by lym- 
phangitis (Figure 3.42). 

Finally, the nails should be inspected. Pitting, ribbing 
and brittleness are often seen after severe illness and in 
malabsorption syndromes (Figure 3.43). The short irreg- 
ular nails of the nail-biter may suggest some instability 
of personality. Koilonychia (spoon-shaped nails) is seen 
in iron-deficiency anaemias (Figure 3.44, and Figure 
8.10, page 195). In psoriasis, the nails may be deformed, 
pitted and yellow in colour (see Figure 3.29). A rare 
cause of yellow nails is lymphatic obstruction, usually 
accompanied by pleural effusion (see Figure 6.42). 
Leukonychia, abnormal whiteness at the base of the 
nails, sometimes occurs in chronic liver failure (see 


Figure 8.10, page 195) and other conditions associated 
with hypoalbuminaemia. Splinter haemorrhages may 
appear beneath the nails in blood diseases and as the 
result of emboli in bacterial endocarditis (see Figure 
3.45). A similar appearance in the nailbed may be 
caused by small digital infarcts in patients with a vas- 
culitis, e.g. systemic lupus erythematosus. 

Tremors are generally seen best in the hands. Apart 
from neurological causes dealt with on page 238 they may 
be present in senility, thyrotoxicosis, alcoholism, carbon 
dioxide retention and in renal and hepatic failure. 

The legs should be specially inspected for evidence 
of circulatory disorders, both venous and arterial. 
Examination of the legs for evidence of deep vein 
thrombosis is especially important when pulmonary 
embolism is suspected. This evidence may include ten- 
derness in the thigh or calf, pain in the calf on dorsi- 
flexion of the foot (Homans’ sign), pitting oedema or 
an increase in the girth of one leg when compared with 
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^ Figure 3.47 
Eczema, 

pigmentation and 
ulcer scars 
associated with 
varicose veins 


the other. Venous congestion or obstruction causes pit- 
ting oedema which may best be elicited over the tibiae 
and ankles (see Figure 3.46). Chronic impairment of 
venous return may lead to varicose veins associated 
with eczema, pigmentation and ulceration over the 
lower part of the legs (Figure 3.47). Evidence of arter- 
ial ischaemia includes pallor, cyanosis, coldness, loss of 
hair, anaesthesia and trophic changes such as gangrene 
(see Figure 3.39). 


Because of gravity, haemorrhagic rashes associated 
with increased capillary fragility as in scurvy and other 
forms of purpura may be seen best in the lower limbs 
(see Figure 3.48). Erythema nodosum (see Figure 3.25, 
page 38) also favours the legs. 

Bone deformities such as bow-legs (Figure 3.49), 
knock-knees and sabre tibiae must also be noted, 
although these are now relatively uncommon. Deformity 
of the feet, especially pes cavus, may occur with con- 




A Figure 3.48 Purpuric rash on the legs 


A Figure 3.49 Paget’s disease: bow-legs 
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genital neurological disorders including syringomyelia 
and the hereditary ataxias. 

The toe nails may be clubbed and may also show evi- 
dence of neglect (Figure 3.50). 

The joints of the lower limb are particularly prone to 
disease. Osteoarthrosis affects the weight-bearing joints 
of the hip, knee and ankle; rheumatoid arthritis com- 
monly involves the small joints of the feet, and gout 
favours the metatarsophalangeal joint of the big toe (see 
also Chapter 9). 

Neurological abnormalities of the legs are described 
in Chapter 10. 



4 Figure 3.50 
Onychogryphosis 
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The digestive system 


The digestive system comprises the alimentary tract and 
the accessory organs and tissues concerned in the diges- 
tion of food. It will be convenient to describe the symp- 
toms and objective examination of each part separately, 
though certain general descriptions of symptoms 
common to all parts and the method of examining the 
abdomen as a whole will be necessary. 

THE MOUTH 


See also the Respiratory system, Chapter 6 and Haemo- 
poietic system, Chapter 8. 

Symptoms 

Symptoms arising in the mouth include thirst and dryness, 
increased salivation, loss or disorder of taste, difficulty in 
speech, chewing or swallowing, soreness and pain. 

Thirst and Dryness 

Thirst usually reflects the degree of cellular dehydra- 
tion and can thus result from diminished intake or 
excessive loss of water, or from increased consumption 
of salt. Severe diarrhoea, polyuria in diabetes mellitus 
and renal failure and profuse sweating, especially in 
fevers, are notable causes, aggravated sometimes 
because the patient is too weak to drink. Dryness of 
the mouth from decreased salivation is a familiar tran- 
sient feature in fear, but it may be more persistent in 
mouth breathers from nasal obstruction. It may also 
result from diseases of the salivary glands, e.g. mumps, 
Sjogren’s disease and salivary calculi, and is usual in 
the states of dehydration causing thirst. In acute illness 
such dryness may be a useful indication of the neces- 
sity for fluids. Drugs such as anticholinergics and anti- 
depressants may produce a dry mouth as may 
depression even without medication. 

Increased Salivation 

This occurs in irritant lesions of the buccal mucosa (e.g. 
stomatitis, teething in infants), in Parkinsonism (see 
page 261) and as an accompaniment of nausea (water 
brash). Salivation is often a distressing symptom of 
oesophageal obstruction because the normal secretions 
cannot be swallowed. Anxiety states may produce an 
increase in saliva, which patients find difficult to swal- 
low. 


Loss or Disorder of Taste 

The sensory nerve endings in the tongue can only distin- 
guish the primary sensations of taste: sweet, bitter, sour, 
salt. Loss of these sensations usually indicates a lesion of 
the 7th or 9th or more rarely the mandibular division of 
the 5th cranial nerves. More often, a patient complaining 
of loss of ‘taste’ cannot distinguish those more subtle 
flavours of food which depend upon the sense of smell. 
This symptom, which commonly results in anorexia, is 
rarely due to lesions of the olfactory nerves and more 
commonly to disease of the nasal mucosa or obstruction 
of the nasal airway; it may also be caused by drugs such 
as captopril. The presence of an unpleasant taste in the 
mouth or a distortion in the flavour of food sometimes 
occurs in cerebral lesions or as an aura in epilepsy (see 
page 279), but is also a frequent psychogenic symptom 
associated with the fear that the breath is offensive to 
others. An unpleasant taste is in fact only rarely associ- 
ated with an offensive breath (see page 48). See also 
Central nervous system, Chapter 10. 

Difficulty in Speech, 

Chewing or Swallowing 

These symptoms can result from diminished salivary 
secretion, inadequate teeth or an ill-fitting denture and 
painful conditions of the mouth or throat. The neuro- 
muscular causes are dealt with in Chapter 10. 

Soreness and Pain 

Soreness of the mucous membrane covering the mouth 
or tongue is found in the various forms of stomatitis, and 
inflammation of the buccal mucosa due to local or sys- 
temic causes (see below). The soreness is felt especially 
when very hot or acid foods are taken and during speech, 
chewing or swallowing. The commonest form of pain 
arising in the mouth is toothache due to dental caries or 
periodontal abscess. The pain is constant, aching in char- 
acter, aggravated by chewing or by cold foods, and it 
may radiate to the ear, the temple, or the orbit. 

PHYSICAL SIGNS: 

EXAMINATION OF THE MOUTH 

The examination of the mouth requires a good light, and 
preferably the use of an electric torch if bright daylight 
is not available. 


The digestive system 


The Teeth 

The teeth should be inspected and their number and con- 
dition noted. Deficient or carious teeth and ill-fitting false 
teeth which prevent adequate chewing, or discourage the 
patient from wearing the denture at meal times, may be 
contributory causes of dyspepsia. Abnormal formation of 
the teeth is important in the diagnosis of congenital 
syphilis in which the incisors may be notched 
(Hutchinsonian teeth). Discoloration may be due to poor 
dental hygiene, but is sometimes seen when the fluorine 
content of water is unduly high. The teeth then show a 
mottled brownish appearance. This may also be produced 
by tetracyclines (Figure 4.1). A rare phenomenon is the 
pink fluorescence of the teeth in congenital porphyria. 

The Gums 

The state of the gums should next be noted. A deep-red 
congestion with easy bleeding is present when the gums 
are inflamed (gingivitis), and in pyorrhoea pus can be 
squeezed from the gum margins. Both in gingivitis and 
pyorrhoea the teeth are generally affected and are often 
loose and covered with a greenish-yellow exudate. The 
gum margins retract. Oral sepsis of this kind may in cer- 
tain circumstances give rise to bacterial endocarditis or 
to lung abscess; it can also be an aggravating factor in 
gastric disorders. The gums are pale in anaemia, and in 
lead poisoning a blue line may be seen at the gum 
margin. The blue line is due to a deposit of lead sulphide 
in the gum tissues; thus it cannot be cleaned away with 
a pledget of cotton-wool, and it is seen even better if the 
gum margins between the teeth are transilluminated 
from behind by a small electric torch. This does not 
occur in edentulous patients and has become rare. A 
yellow line may similarly be caused by cadmium sul- 
phide. (See also Haemopoietic system, page 190.) In 



A Figure 4.1 Staining of the teeth due to tetracyclines given 
during childhood for fibrocystic disease of the lung 


scurvy the gums are soft and spongy and bleed easily 
(see also Figure 8.17, page 197). Vincent’s angina may 
cause ulceration and sloughing of the gingiva as well as 
faucial manifestations. Hypertrophy of the gums may 
occur in epileptics taking phenytoin over a long period 
of time (see Figure 10.97, page 280) and also in certain 
leukaemias (see Figure 8.6, page 190). 

The Tongue and Buccal 
Mucous Membrane 

The normal papillae of the tongue give rise to a furred 
appearance best seen in the posterior part. Dryness of 
the tongue is an important sign of dehydration (see page 
46) and may be accompanied by thickening, discol- 
oration and ‘caking’ of the fur. 

Anaemia, cyanosis and jaundice may be evident in 
the tongue. In certain anaemias (pernicious anaemia and 
iron- deficiency anaemias particularly) the tongue is 
depapillated, i.e. smooth and shiny and sometimes sore 
(see page 190). Cyanosis of the tongue is always central 
in origin (see page 106). The ventral aspect of the tongue 
must be inspected as haemorrhages, neoplastic ulcer and 
leucoplakia (Figure 4.2) may only be seen from below. 

The tongue is large in acromegaly and in Down’s syn- 
drome, and in the latter often fissured. Macroglossia for 
which no other obvious cause is found may be due to 
amyloidosis (Figure 4.3). 

Paralysis, atrophy, tremors and abnormalities of 
movement of the tongue and soft palate will be noted 
incidentally but are referred to under the nervous system. 

Small ulcers indicate the presence of stomatitis (see 
page 49). The more serious ulcers of syphilis and malig- 
nant disease should not be overlooked; the former tend 
to be central and the latter marginal. Leucoplakia may 
be syphilitic, AIDS related and sometimes precancerous. 



A Figure 4.2 Leucoplakia on the undersurface of the tongue 
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It is characterized by white and sometimes thickened 
patches in the mucosa (Figure 4.2). Tuberculous ulcera- 
tion is associated with pulmonary infection and com- 
monly involves the tip of the tongue. With the decline 
in syphilis and tuberculosis, Crohn’s disease has become 
a relatively more common cause of mouth ulcers. Swabs 
or sections from the ulcer may help to identify such con- 
ditions as Crohn’s disease, syphilis, tuberculosis and 
malignant disease. 

In Addison’s disease, brownish areas of pigmenta- 
tion may be seen in the buccal mucous membrane, a 
useful confirmatory sign in doubtful cases (Figure 4.4). 



A Figure 4.3 Macroglossia due to amyloid 


Buccal pigmentation can also occur in normal people, 
especially Negroes, and rarely in haemochromatosis. 
Telangiectases are seen on the lips in hereditary haem- 
orrhagic telangiectasia, systemic sclerosis and sclero- 
derma (Figure 4.5). Pigmentation of the lips and mouth 
is a cutaneous marker for the Peutz-Jegher’s syndrome 
(Figure 4.6) in which gastrointestinal polyps may cause 
intussusception or bleeding. Haemorrhages are occa- 
sionally found in purpura and if accompanied by thrush 
may suggest leukaemia. Note will be made of the move- 
ments of the soft palate and uvula. 

See also Koplik’s spots, page 317. 



A Figure 4.5 Telangiectasia of the lips in systemic sclerosis 



A Figure 4.4 Buccal pigmentation. Patches of brown pigment A Figure 4.6 Pigmentation of lips (Peutz-Jegher’s 

on the palate in a patient with Addison’s disease syndrome) in a patient with colonic polyps 
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The Breath 

An offensive faecal odour to the breath sometimes occurs 
in symptomless people due to putrefaction of food frag- 
ments retained around the teeth or the proliferation of 
organisms in the gums or tonsils. More rarely, a foul smell 
can arise from the stomach contents, as in gastric carci- 
noma and intestinal obstruction, or from chronic suppu- 
ration in the lung (bronchiectasis; lung abscess). A sweet 
smell may be imparted to the breath by acetone in cases 
of diabetic coma and in acidosis, especially in children. 
The breath in uraemia sometimes has a urinose smell,- 
while that in hepatic coma is musty. The smell of alcohol 
on the breath does not always mean that it has been con- 
sumed to excess, or that it is responsible for any symp- 
toms, but alcohol misuse should be suspected if the smell 
is evident before about 11.00 a.m. (see Coma, page 12). 

DIAGNOSIS OF DISEASES 
OF THE MOUTH 


Many diseases of the mouth are within the province of 
surgical diagnosis and oral medicine and are not described 
here. One which deserves mention is stomatitis. 

Stomatitis 

The term embraces a number of conditions of varying 
aetiology, characterized by signs of inflammation, exu- 
date and ulceration usually with increased salivation. 
Sometimes these are due to mechanical traumatic causes 
such as jagged teeth, ill-fitting dentures or burns. They 
may be due to local infections such as moniliasis (‘thrush’) 
which is characterized by a patchy white exudate scat- 
tered throughout the mouth but especially on the soft 
palate (Figure 4.7). Today this is one of the commonest 
forms of mouth infection and appears especially in those 



A Figure 4.7 White patches on the soft palate due to 
moniliasis in a patient with AIDS 


receiving broad-spectrum antibiotics or corticosteroid 
inhalers, or in AIDS. Systemic causes of an ulcerative 
stomatitis include leukaemia, uraemia, metallic poisons 
such as mercury and, in tropical areas, kala-azar. 

The term aphthous stomatitis is applied to a fairly 
common condition in which small vesicles may change 
to ulcers of superficial but painful nature (Figure 4.8). 
The cause is obscure, but it may be associated with 
Crohn’s disease in a few cases. 

Nutritional causes should be looked foi; especially in 
tropical zones where deficiency in vitamin-B complexes 
are common. (See also Scurvy, page 200, and 
Agranulocytosis, page 193.) 

Angular stomatitis (cheilosis) is a characteristic feature 
of nutritional deficiency (see Figure 4.8 and Chapter 8). 

A number of skin conditions also have buccal mucous 
membrane manifestations, e.g. erythema multiforme. 

THE OESOPHAGUS 


Symptoms 

Dysphagia 

Dysphagia or difficulty in swallowing is the principal 
symptom of oesophageal disease. Dysphagia may consist 



Chamberlain's Symptoms and Signs in Clinical Medicine 


of a difficulty in emptying the mouth because of poor 
salivation, paresis of the tongue or painful conditions of 
the mouth or pharynx. In oesophageal dysphagia, the 
food is felt to lodge in the throat or behind the sternum. 
The obstruction can sometimes be accurately localized 
by the patient, but a lower oesophageal obstruction can 
sometimes give rise to dysphagia at a higher level. The 
commoner causes of dysphagia are listed in Table 4.1. Of 
these, carcinoma and peptic stricture are the common- 
est. At first, the patient has difficulty only with solid 
foods and for a time this can be overcome by chewing 
food until it is of fluid consistency; later; as obstruction 
increases, fluids and even saliva cannot be swallowed. 
Dysphagia due to other causes is rarely complete and, in 
the case of achalasia, may be intermittent over a period 
of many years and affects solids and fluids equally. 
Dysphagia of neuromuscular origin may be accompanied 
by a bout of coughing due to food entering the larynx. 

Pain 

Pain which accompanies dysphagia is probably due to 
muscle contractions in the oesophagus above the 
obstruction. This pain is retrosternal and maximal at the 
site of the obstruction, but it can spread across the chest 
and radiate into the neck and through to the back. It 
may thus simulate cardiac pain, but it usually occurs 
immediately after swallowing and can be eased by regur- 
gitation of food. A more persistent pain of this nature 
can result from rupture or perforation of the oesopha- 
gus. A lower sternal burning pain provoked by stooping 
and relieved by antacids suggests an oesophagitis due to 
reflux of acid from the stomach. This occurs particularly 
in hiatus hernia (see also Heartburn, page 55). Painful 
swallowing without obstruction (odynophagia) occurs 


CAUSES OF DYSPHAGIA 

High 

Carcinoma (pharynx or oesophagus) 
Cervical tumours (lymph nodes; goitre) 
Neuromuscular (bulbar palsy; 
myasthenia; psychogenic) 

Iron deficiency (see Chapter 8) 
Diverticulum (pharynx or oesophagus) 

Middle 

Carcinoma of oesophagus 
Mediastinal tumours (lymph nodes; 


aneurysm) 

Low 

Carcinoma (stomach or oesophagus) 
Peptic stricture (usually with hiatus hernia) 
Achalasia 
Systemic sclerosis 


in oesophagitis secondary to peptic reflux or infections 
such as candidiasis or herpes simplex. 

Regurgitation 

Food and secretions may be retained behind an obstruc- 
tion of the oesophagus or within a diverticulum and sub- 
sequently regurgitated. Regurgitation, as distinct from 
vomiting (i.e. evacuation of the gastric contents) is rarely 
preceded by nausea and is often effortless. The regurgi- 
tated food is undigested but it may undergo bacterial 
putrefaction and become foul-smelling. The inhalation 
of regurgitated matter during sleep is an occasional 
cause of nocturnal bouts of coughing and can lead to 
serious pulmonary infections. 

Haemorrhage 

Oesophageal haemorrhage presents as haematemesis or 
melaena (see page 54) or, more insidiously, as anaemia. 
The bleeding may come from peptic oesophagitis or 
from oesophageal varices, secondary to portal hyper- 
tension. A massive haemorrhage from ruptured varices 
can present as an effortless regurgitation of dark venous 
blood unaltered by gastric acid. Fresh blood at the con- 
clusion of forceful vomiting suggests a traumatic tear at 
the gastro-oesophageal junction - a Mallory-Weiss tear. 

PHYSICAL SIGNS: 

EXAMINATION OF THE OESOPHAGUS 

Diagnosis of Diseases of the Oesophagus 

The examination of the oesophagus is largely dependent 
on radiography, oesophagoscopy and biopsy. The clini- 
cian relies chiefly upon the history, but observes difficul- 
ties in swallowing and notes any glandular enlargement 
in the neck or evidence of mediastinal obstruction. 

Carcinoma of Oesophagus 

This tumour causes pain, progressive dysphagia and 
regurgitation of food which may be foul and blood- 
stained. The exclusion of solid food and, later, of fluids 
from the stomach leads to thirst, wasting, dehydration, 
anaemia and other signs of malnutrition. Inability to 
swallow saliva can be a particularly distressing symp- 
tom. Rarely, the symptoms appear suddenly. The struc- 
tures adjacent to the oesophagus may be invaded at a 
relatively early stage of the disease (see Mediastinal 
obstruction, page 126). If the obstruction cannot be 
relieved, the patient will die of starvation or from 
pneumonia due to the inhalation of regurgitated food. 
A rare inherited form of oesophageal carcinoma is 


A Table 4.1 


The digestive system 


associated with tylosis, a thickening of the skin on the 
soles of the feet and palms of the hands (Figure 4.9). 

Achalasia of the Cardia 

Achalasia is due to the failure of the lower oesophagus 
to relax before the oncoming bolus of food. This has 
been attributed to a non-coordinated peristaltic wave 
rather than to spasm of the cardia and results from 
degeneration of Auerbach’s plexus. Achalasia tends to 
affect younger people than does carcinoma but may per- 
sist throughout life if untreated; the dysphagia is usually 
more variable and less relentless in its progression, and 
it can be temporarily relieved by drugs which relax 
smooth muscle. Nutrition is often well maintained. 

Perforation and Rupture 

Although these are surgical emergencies, they are men- 
tioned here because they so often present to the physi- 
cian in the guise of myocardial infarction with severe 
retrosternal pain and signs of ‘shock’. When symptoms 
of this kind come on after a meal containing sharp 
bones (e.g. fish, chicken, chop), oesophageal perfora- 
tion should always be considered. Forceful vomiting 
after a heavy meal with a lot of alcohol can result in 
spontaneous rupture of the oesophagus. In either case, 
the diagnosis is supported by the finding of palpable 
crepitus in the neck (surgical emphysema) due to air 
tracking up from the mediastinum and, later, by the 
signs of a pleural effusion usually on the left side. The 
breach in the wall of the oesophagus is confirmed by 
radiographs taken after the patient has swallowed a 
radio-opaque material. 


Reflux Oesophagitis 

Reflux of the gastric contents into the lower oesophagus 
is particularly likely in the presence of pregnancy, obe- 
sity, raised intra-abdominal pressure or herniation of the 
stomach through the oesophageal hiatus (hiatus hernia). 
The resulting symptoms are heartburn on stooping or 
lying and regurgitation of bitter fluid. If severe peptic 
oesophagitis ensues, then pain, dysphagia and bleeding 
may occur. After long-standing reflux oesophagitis, there 
may be columnar metaplasia of the epithelium (Barrett’s 
oesophagus) and this is a premalignant condition. 

Special Investigations 

Abnormalities in the outline of the oesophageal lumen 
can be demonstrated by radiological screening while 
the patient swallows barium sulphate, a substance 
opaque to X-rays. Lesions of the oesophageal mucosa 
can also be identified by direct vision through a flexi- 
ble endoscope (fibreoptic endoscopy), by cytological 
examination of aspirated contents and, if indicated, a 
biopsy of the mucosa can be taken for histological 
examination. 

Considerable increase in understanding of 
oesophageal abnormalities has been made possible by 
the more scientific measurements of pressure and motil- 
ity, namely manometric studies. These have been par- 
ticularly valuable in showing lack of co-ordination in 
the contraction of different segments, as in achalasia and 
the rarer cork-screw oesophagus of elderly persons. 

Acid perfusion of the oesophagus may induce the 
pain of oesophageal regurgitation and may thus be 
helpful in the differential diagnosis of retrosternal pain. 



Figure 4.9 
Tylosis in a 
patient with an 
oesophageal 
carcinoma and 
a positive 
family history 


GENERAL SYMPTOMS 
OF ABDOMINAL DISEASE 


Abdominal Pain 

Pain has been considered on page 5, and special char- 
acteristics in relation to individual abdominal viscera 
will be described later. Abdominal pain of organic origin 
falls into two classes: 

1 Visceral pain , due to increased tension on the 
splanchnic nerve endings in the muscular wall of the 
affected viscus. This pain is deeply situated, some- 
times colicky in type, and is found most commonly 
in obstructive lesions of the intestines and bile ducts. 
A similar pain is found in obstruction of other tubes, 
particularly the ureter in cases of renal colic. When 
an organ is inflamed, the threshold to visceral pain is 
lowered, and it may then be induced by a variety of 
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stimuli (e.g. acid secretion or local pressure in the 
case of peptic ulceration). 

2 Referred pain, probably due in many cases to the irri- 
tative effects of inflammatory, haemorrhagic or neo- 
plastic diseases of the abdominal viscera upon the 
parietal peritoneum. The parietal peritoneum in con- 
tact with the viscus receives its nerve supply from the 
same segments of the spinal cord as the overlying parts 
of the abdominal wall. This explains why pain and ten- 
derness are experienced in many cases over the viscus, 
although the pain is referred. In other cases, as in the 
instance of shouldertip pain, the area of skin is situated 
remotely from the irritated peritoneum. Here irritation 
of the peritoneum (or pleura) covering the central por- 
tions of the diaphragm, which receives its nerve supply 
from the phrenic nerve (3rd, 4th and 5th cervical seg- 
ments), causes the pain to be felt in an area supplied by 
other somatic nerves arising at the same level, over the 
tip of the shoulder. The pain of peritoneal irritation is 
mainly associated with deep tenderness and often with 
muscular rigidity. More constant than visceral pain, it 
is usually stabbing, cutting or burning in character. 

Special features to be noted (Table 4.2) 

An accurate description by the patient of his pain is of 

the greatest value in the diagnosis of digestive diseases. 

The following points should be ascertained in every case: 

1 The situation. From the preceding sections it follows 
that when pain is due to peritoneal irritation it is usu- 
ally experienced over the affected viscus, but when 
truly visceral it may be more vaguely situated; in the 
case of gastrointestinal pain it is usually central. 
Visceral pain, as already pointed out, depends for its 
position on the embryological origin of the viscus. 
More detail is given in dealing with individual viscera. 

2 The character. This includes the severity, which varies 
from the slight discomfort of gastric flatulence to the 
agonizing pain of a perforated ulcer. The description 
of the type of pain - ‘griping’, ‘gnawing’, ‘stabbing’, 
‘cutting’ and so forth - depends a good deal upon the 
intelligence and descriptive ability of the patient; so too 
much stress cannot be laid upon it as a point in diag- 
nosis. The distinction between visceral and somatic 
pain may be recognized from the patient’s description. 

3 Conditions aggravating the pain. Abdominal pain so 
frequently arises from the stomach, intestines or 
organs which modify the function of these that it nat- 
urally bears a close relationship to meals. Inquiry 
should be made whether the pain occurs after meals; 
if so, for how long and whether it is relieved by 
taking more food. The patient should also be asked 


whether any particular kind of food disagrees with 
him and precipitates pain. 

4 Conditions relieving the pain. The effect of starvation 
should be noted, or whether abstention from particu- 
lar foods gives relief. Relief given by medicines, par- 
ticularly antacids, may also be diagnostic. Comfort 
produced by evacuation of the bladder or rectum may 
suggest these organs as the source of pain. 

5 Duration. If the pain comes on after meals, the patient 
should be asked whether it disappears before the next 
meal or whether it is continuous. In apparently con- 
tinuous pain there are often spells in which the patient 
is comparatively comfortable. Intervals of freedom 
from the attacks of pain should also be noted. It is 
characteristic, for example, in gastric and duodenal 
ulcer to find periods of some weeks in which the 
patient is entirely free from discomfort. On the con- 
trary, pain due to gastric and other visceral carcinomas 
often starts gradually and becomes more severe and 
continuous as time goes on. Pain of short duration is 
more likely to be due to obstructive causes such as 
renal or biliary colic than to inflammation or neoplasm. 

6 Associated phenomena. Indications of the severity 
of the pain and its reflex effects are often seen in the 
association of vomiting, sweating and collapse. 
Severe pain, especially due to peptic ulcer; may wake 
the patient at night. It should be noted whether 
vomiting gives relief from the pain, a common his- 
tory in cases of gastric disease. The association of 
constipation or diarrhoea with abdominal pain 
should focus attention on the intestinal tract. Fever 
suggests an inflammatory lesion such as appendici- 
tis, cholecystitis or cholangitis complicating bile 
duct obstruction by stone. The combination of fever 
with rigors, jaundice and abdominal pain is char- 
acteristic of ascending cholangitis (Charcot’s triad) 
usually caused by a bile duct stone. 

Vomiting 

Vomiting is another symptom common to so many dis- 
eases of the digestive and other systems that it is con- 
venient to describe it before proceeding further. It is a 
reflex act induced through the vomiting centre of the 
medulla and may be caused by central or peripheral 
stimulation. Central stimulation of the vomiting centre 
may occur from external causes such as disgusting 
smells or sights or from increased intracranial pressure 
as in cerebral tumour. It may arise reflexly from 
labyrinthine disturbances, e.g. in seasickness and 
Meniere’s disease. It is also a fairly constant symptom 
in the early months of pregnancy and may arise from 
metabolic causes such as uraemia and hypercalcaemia. 
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However, in this chapter we are concerned with vom- 
iting due to primary disorders of the digestive system. 
It is common as a result of indiscretions in diet, it may 
occur in organic disease of the stomach such as ulcer 
or cancer, in reflex disturbance of the stomach from 
disease of the gallbladder, appendix or other viscera, 
and when the pylorus or small intestine is obstructed. 
In pyloric stenosis there may be food remnants recog- 


nizable as several days old and in intestinal obstruction 
the vomitus may be faeculent due to bacterial invasion. 

Vomiting must be distinguished from the regurgita- 
tion of food into the mouth (see Regurgitation, page 
50). True vomiting implies the ejection of appreciable 
quantities of the stomach contents, sometimes consist- 
ing of undigested food, sometimes of partially digested 
food to which the gastric secretions have been added. 


ANALYSIS OF SEVERE ABDOMINAL PAIN 



Perforation 

Appendicitis 

Acute 

haemorrhagic 

pancreatitis 

Gallbladder 

colic 

Renal colic 

Large-bowel 

obstruction 

(complete) 

Small- 

bowel 

obstruction 

Site 

Epigastric 

Umbilical 

Epigastrium or 
right 

hypochondrium 

Right 

hypochondrium 
and epigastrium 

Loin 

Hypogastric 

Umbilical 

Radiation 

Whole 
abdomen 
and left 
shoulder 

Right iliac 
fossa later 

Back and whole 
abdomen 

Right scapula 

Towards groin 

Flanks 

Nil 

Type 

Sharp 

Colicky, 

becoming 

constant 

Constant 

Colicky or 
continuous 

Colicky 

Colicky 

Colicky 

Severity 

Very 

Severe 

Very severe 

Very severe 
severe 

Very severe 

Severe 

Severe 

Onset and 

Instant- 

Fairly rapid 

Sudden and 

Sudden, 

Sudden, 

Slow onset, 

Fairly rapid 

duration 

aneous and 
persistent 

onset, many 
hours 

persistent hours 

lasting hours 

minutes to 

lasting days 

onset, hours 
to days 

Aggravating 

factors 

Movement 

Walking 

causing 

movement 

of the 

iliopsoas 

behind 

inflamed 

viscus 

Nil 

Nil 

Jolting 

Nil 

Nil 

Relieving 

factors 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Associated 

Shock and 

Vomiting, 

Vomiting and 

Vomiting and 

Vomiting, 

Constipation. 

Vomiting 

symptoms 

vomiting 

fever 

shock 

sometimes 
fevers with rigors 

frequency, 

haematuria 

Vomiting at a 
late stage 


Physical signs 

Board-like 

rigidity 

Tenderness 
and guarding 
in right iliac 
fossa 

Abdomen rigid 
after initial 
softness 

Tenderness 
in right 

hypochondrium 

Transient 

jaundice 

Nil 

Flank distension, 
increased bowel 
sounds. Rectum 
ballooned and 
and empty 

Central 

distension. 

Bowel 

sounds 

increased 

Rectum 

ballooned 

and empty 

Investigations 

Air under 
diaphragm 
seen on 
radiograph 

Nil 

Increased serum 
and urinary 
amylase 

Cholecystogram 
or ultrasound 
may show 
calculus 

Radiograph 
may show 
calculus 

Intestinal fluid 
levels on 
radiograph 

Intestinal 
fluid levels 
on 

radiograph 


A Table 4.2 
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Special features 

A note should be made of the following points: 

1 The relationship of the vomiting to any pain. Note 
whether the pain precedes or follows the vomiting 
and at what interval. 

2 The time of day at which vomiting occurs. In cases 
of pyloric stenosis, each meal adds to the gastric con- 
tents, and vomiting may not occur until the latter 
part of the day when a large quantity has accumu- 
lated. The vomiting of pregnancy and alcoholic gas- 
tritis occur characteristically in the mornings. 

3 The presence or absence of nausea. Nausea gener- 
ally precedes vomiting due to diseases of the diges- 
tive system, but in cases of increased intracranial 
pressure is often absent. 

For details of the character of the vomitus, see page 69. 

SYMPTOMS ASSOCIATED 
WITH INDIVIDUAL VISCERA: 

THE STOMACH AND DUODENUM 

Both pain and vomiting are common in gastric and 
duodenal disease. 

Pain 

In peptic ulceration pain is generally of the visceral type, 
localized in the epigastrium and confined to a small area 
irrespective of whether the ulcer is duodenal or gastric. 
The pain pathway is via the splanchnic nerves, but when 
the ulcer penetrates the mucosa and involves the peri- 
toneum, cerebrospinal pathways may be implicated. 

Muscle spasm and powerful peristaltic contractions are 
secondary rather than primary causes of the pain. 

Tenderness on deep pressure over the ulcer may also 
be of direct visceral origin, but where tenderness is extreme 
and associated with muscular rigidity, then involvement 
of the parietal peritoneum should be suspected. 

In cancer of the stomach, the pain is often more con- 
stant because of partial penetration of the stomach wall 
and involvement of the peritoneum. 

Disease of other viscera, e.g. appendicitis and chole- 
cystitis, may cause pain imitating that of a peptic ulcer 
(see also page 72). 

Vomiting 

This is a common but not invariable feature of organic 
disease of the stomach such as ulcer or neoplasm. 
Vomiting generally occurs after digestion has been in 
process for some time, often, also, when gastric pain 


is at its height. By relieving the tension of the hyper- 
tonic stomach wall it may diminish or abolish pain. 
Vomiting occurs especially when the pylorus is 
obstructed (see page 73), in which case the vomitus 
may be large in amount and, particularly in infants, 
projectile in character. 

Haematemesis (vomiting of blood) 

This is most frequent in cases of peptic ulcer and is less 
commonly found in neoplasm of the stomach, where 
anaemia from chronic blood loss into the stool is more 
usual. A serious complication of hepatic cirrhosis is rup- 
ture of the oesophageal and gastric veins engorged as a 
result of portal hypertension. The amount of blood vom- 
ited varies from a mouthful to several litres. The exact 
amount is difficult to estimate as the blood is usually 
mixed with the gastric contents, which alter its colour and 
sometimes give the vomit a ‘coffee-grounds’ appearance. 
If the loss of blood is great, the general signs of haemor- 
rhage will also be present. Substantial haematemesis can 
occur, even in patients without a chronic peptic ulcer, as 
a result of violent vomiting causing a breach in the gas- 
tric mucosa (Mallory-Weiss syndrome) from superficial 
erosions induced by a gastric irritant such as aspirin or 
from intestinal telangiectasia (Figure 4.10). 



A Figure 4.10 Hereditary haemorrhagic telangiectasia on the 
face associated with intestinal lesions causing haematemesis 
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These three symptoms, pain, vomiting and hae- 
matemesis, are found usually in organic disease of the 
stomach, but pain and vomiting, like the symptoms 
now to be described, may also be found in reflex dis- 
turbances of the stomach function due to disease of 
other viscera, to misuse of alcohol, unsuitable diet, and 
to psychological causes. 

Nausea 

This is a sensation of sickness without actual vomiting, 
and is frequently accompanied by salivation, sweating 
and a feeling of faintness. It often results from psychic 
causes such as unpleasant sights or smells but also 
occurs in organic disease of the digestive system, notably 
carcinoma of the stomach. The possibility of drug- 
induced nausea should always be considered in patients 
receiving medicinal treatment. Vomiting of gastric origin 
is generally preceded by nausea. 

Flatulence 

The stomach or intestines may be distended with gas, 
and the patient then complains of ‘wind’ or ‘flatulence’ 
or in America ‘gas’. The wind may be belched through 
the mouth or passed per rectum. Flatulence is common 
in many types of digestive disorder, but even more in 
functional than in organic disease. The gas in the great 
majority of cases of gastric flatulence is swallowed air 
(aerophagy). This may follow attempts to relieve epi- 
gastric discomfort from any cause, but frequent belch- 
ing of large amounts of gas usually indicates compulsive 
air swallowing of psychogenic origin. 

Disturbance of Appetite 

Loss of appetite or anorexia must be distinguished 
from a fear of eating because of peptic ulceration or 
painful conditions of the mouth or gullet. True 
anorexia is common as a temporary phenomenon 
and of little significance, but when it is persistent it 
is of great importance. It may then be caused by 
serious disease in many parts of the body, but is par- 
ticularly common in local diseases of the stomach 
such as gastritis and carcinoma. General debilitat- 
ing diseases such as tuberculosis and severe 
anaemias have a similar effect. Profound loss of 
appetite may be of psychogenic origin as in anorexia 
nervosa and in certain mental disorders. An aver- 
sion to particular kinds of food sometimes occurs, 
as in diseases of the liver and biliary system when 
fats are not tolerated. 

Excessive appetite with compulsive eating between 
meals is common in certain anxiety states, especially in 
women, and can lead to considerable obesity (bul- 


laemia). Increased appetite of more moderate grade may 
be a feature of diseases where tissue waste is accelerated 
as in thyrotoxicosis and diabetes. 

Heartburn, Water brash and Eructations 

These symptoms are often confused by the patient, who 
should therefore be asked to define clearly what he 
means by the terms. 

Heartburn is a scalding or burning sensation expe- 
rienced behind the sternum usually a little while after 
a meal or on stooping. In most cases, it is due to reflux 
of acid into the oesophagus especially when the pain 
threshold is lowered by oesophagitis (e.g. in hiatus 
hernia). However, it may also occur with reflux by 
duodenal juices containing bile and pancreatic 
enzymes. 

Water brash consists in the filling of the mouth with 
a watery fluid composed of saliva. It is not necessarily a 
symptom of organic disease, but it may accompany the 
pain of duodenal ulcer or be due to reflex stimulation of 
saliva from gastrointestinal tract lesions. 

Eructations of small amounts of the acid gastric con- 
tents along with flatus are common both in functional 
and organic disease of the stomach. 

THE INTESTINES 


Pain, constipation and diarrhoea are the most important 
symptoms caused by intestinal disease. Constipation and 
diarrhoea are even more common in temporary distur- 
bances of health than in serious organic disease. As in 
the case of most gastrointestinal symptoms, persistence 
is a most significant point, because temporary constipa- 
tion or diarrhoea rarely causes alarm except in acute 
abdominal disease. 

Pain 

Pain is usually of the visceral type, vaguely localized 
and colicky in nature. It is almost certainly caused by 
increased tension on the intestinal musculature and 
exaggerated peristalsis, i.e. mechanical in origin. In 
gross intestinal obstruction where peristalsis is visible 
through the abdominal wall, the pain may be seen to 
coincide with the waves of peristalsis. Pain arising from 
the small intestine is generally situated in the centre of 
the abdomen. When the upper parts of the small intes- 
tine (jejunum) are affected, the pain is generally higher 
in the abdomen than when the lower parts are involved 
(ileum). Pain from the large intestine may also be expe- 
rienced in the centre of the abdomen and left iliac 
fossa, but appears also to be common in the loins. 
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Possibly the latter pain is not truly visceral but due to 
irritant effects or dragging upon the neighbouring pari- 
etal peritoneum. 

Constipation 

In the average person evacuation of the bowels takes 
place once daily, but the event may occur twice daily or 
only once in 2 days in persons in good health. A sudden 
change in habit is significant. 

The degree of constipation should be noted and 
precisely what the patient means by the term, e.g. less 
frequent evacuation or dry stools or small amounts, 
often pellets. In all forms of intestinal obstruction 
absolute constipation may take place without passage 
of faeces or gas. In partial intestinal obstruction 
incomplete constipation may occur. The patient finds 
he needs increasing quantities of purgatives, but the 
stools when passed are usually soft or liquid and may 
be modified in shape - e.g. the ribbon-shaped stool - 
if the constricted area is in the rectum. There is as a 
rule no difficulty in the passage of flatus in partial 
intestinal obstruction. 

Intestinal obstruction is the most serious cause of 
constipation but by no means the commonest. 
Constipation may arise from a great variety of factors, 
such as improper or temporarily reduced diet, insuffi- 
cient exercise, carelessness in habits and general ill 
health from disease in other parts of the body. It is 
important to distinguish between delay in the passage 
of faeces through the large bowel into the rectum due 
to a hold-up at or above the sigmoid (colonic ‘spastic’ 
constipation) and delay in emptying of the rectum itself. 
In the latter, the faeces may pass normally through the 
colon into the rectum, but, owing to neglect of the call 
to defaecation, they accumulate and cause distension of 
the rectum with loss of tone in its walls. This condition 
is called dyschezia, or rectal constipation, and as a 
result of it a greater amount of faeces is required to give 
the necessary sense of fullness which provokes the desire 
for defaecation. When faeces are retained in the bowel, 
water is absorbed so that the stool becomes hard and 
nodular and thus more difficult to evacuate. Rectal con- 
stipation, sometimes with impaction of faeces needing 
manual evacuation, is common in the elderly because 
of weakness of the pelvic musculature and, in some 
cases, difficulty in visiting the lavatory. Such patients 
often present with faecal incontinence due to pseudo- 
diarrhoea (see below). 

Diarrhoea 

This symptom implies an increased frequency in evacu- 
ation of stools of liquid or semi-liquid character, not the 


discharge of mucus, blood or other abnormal con- 
stituents, though these may also be present. In most 
cases the stools are paler than normal, especially so in 
steatorrhoea, in which condition the stool also has a ten- 
dency to float in the pan and so is difficult to flush away. 

Diarrhoea due to organic causes commonly occurs 
during the night and early morning as well as during the 
day. When diarrhoea is severe and persistent, the pas- 
sage of frequent fluid stools may lead to physical exhaus- 
tion, dehydration with peripheral circulatory failure, the 
symptoms of potassium deficiency and protein loss 
(muscle weakness, oedema, etc.) and painful excoriation 
of the perianal skin. 

The causes of diarrhoea include: 

1 Those of temporary duration (a few hours to a few 
days), such as nervousness, allergic responses to food 
and drugs and acute infections, e.g. by Salmonella 
and other organisms. 

2 More severe and prolonged infections such as bacil- 
lary and amoebic dysentery and intestinal tubercu- 
losis which are more commonly seen in tropical 
zones. An acute form is exemplified by cholera with 
‘rice-water’ stools containing enormous numbers of 
the vibrio. 

3 Colonic diseases such as neoplasm, ulcerative colitis 
and irritable colon (page 76). 

4 Toxic states such as poisoning with heavy metals, e.g. 
arsenic, or toxaemias such as uraemia. 

5 The excessive use of purgatives or ‘pseudo- 
diarrhoea’ due to the liquefaction of impacted or 
obstructed faeces. 

6 Endocrine causes including hyperthyroidism and gas- 
trin-secreting tumours of the pancreas 
(Zollinger-Ellison syndrome). 

7 Malabsorption syndromes such as coeliac disease and 
chronic pancreatitis. 

8 Crohn’s disease of the small or large intestine. 

In separating these various causes several points must 
be considered, e.g. the position and character of any 
pain; the character of the stools; evidence of gastric, 
thyroid, pancreatic and malabsorption syndromes; 
pyrexia and exposure to infections. The presence of 
blood in the faeces may be noted by the patient and 
signifies organic rather than functional disease of the 
lower bowel. 

Tenesmus 

Tenesmus often accompanies diarrhoea and consists in 
straining with a desire to empty the lower bowel with- 
out evacuation taking place. 
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THE BILIARY TRACT 


The special symptoms which need consideration in con- 
nection with the biliary tract are pain and jaundice, 
though many of the symptoms which have been 
described under the stomach may also be reflexly pro- 
duced by disease in the gallbladder or bile ducts. 

Pain 

A stone in the cystic or common bile duct causes pain 
due to the violent peristaltic movements of the wall of 
the duct attempting to force onwards a hard foreign 
body. It is not strictly a colicky pain as it is continu- 
ous rather than intermittent. It is felt in the epigas- 
trium and right hypochondrium and is of such great 
intensity that the patient rolls about in agony, sweats 
and frequently vomits. In some cases the pain radiates 
to the angle of the right scapula. It is essentially vis- 
ceral and lasts a few hours, but may be followed by a 
more localized pain in the right hypochondrium last- 
ing several days. The latter is due to secondary chole- 
cystitis and peritoneal involvement. This pain is 
associated with tenderness and rigidity on pressure 
and sometimes with fever or rigors. 

Jaundice 

Jaundice is a yellow pigmentation of the skin and 
mucous membranes caused by the presence in the blood 
of an excess of bile pigments. It is best seen in daylight. 
Jaundice may be due to increased production of bile pig- 


ments, defective transport or conjugation of bilirubin 
within the liver cell or obstruction to the outflow of bile 
from the liver to the duodenum. Some knowledge of the 
biochemistry of bile pigments is essential for the proper 
understanding of jaundice. 

In health unconjugated bilirubin (haemobilirubin) is 
water-insoluble and derived from the breakdown of red 
cells by the reticuloendothelial system. It passes, 
attached to plasma albumin, to the liver where it is con- 
jugated with glucuronide and possibly other substances. 

Conjugated bilirubin glucuronide (hepatobilirubin) 
is water-soluble and is the major constituent of bile, 
which passes into the intestine. There it is changed by 
bacterial action into urobilinogen; the major part is 
excreted in the faeces but some is reabsorbed to enter 
the liver and a small part absorbed into the general cir- 
culation to appear in the urine (Figure 4.11). 

Prehepatic (haemolytic) jaundice 
This form of jaundice is due to the presence in the blood 
of an excess of unconjugated bilirubin. Although 
haemolysis is the most important cause of prehepatic 
jaundice, it is now recognized that about 1 per cent of 
the population have a mild unconjugated hyperbilirubi- 
naemia of an entirely benign nature - Gilbert’s syn- 
drome. The jaundice is often not clinically detectable, 
but may deepen during fasting or intercurrent illness, 
resulting in a mistaken diagnosis of hepatitis. 

Haemolytic jaundice may result from an inherited 
abnormality in the red cells or from acquired causes. 


PHYSIOLOGICAL PHASES IN BILE FORMATION AND EXCRETION 


Kidney 



Urine 

Oxidation of 
urobilinogen to urobilin 


Gut 

Billirubin converted by 
bacterial oxidation to 
urobilinogen 


M Figure 4.11 Physiological phases 
in bile formation and excretion. CBD 

= common bile duct 
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Since these forms of haemolysis are usually accompa- 
nied by anaemia, they are dealt with in Chapter 8 (page 
196). Sometimes a breakdown of red cells, as in gross 
pulmonary infarction or incompatible blood transfusion, 
causes prehepatic jaundice without anaemia. 

When the red cells themselves are abnormal, as in 
hereditary spherocytosis, thalassaemia and to a lesser 
extent in pernicious anaemia, the cells may become 
osmotically and mechanically more fragile and are thus 
destroyed by the reticuloendothelial system. There may 
be a history of previous attacks of jaundice or a family 
history of jaundice. 


Auto-antibodies, neoplasia and certain virus infections 
may similarly cause acquired haemolytic jaundice. 

In most forms of prehepatic jaundice, the skin and 
mucosae are delicately jaundiced (a lemon-yellow tint), 
but the urine and faeces remain normal in colour, though 
the urine may darken on standing due to oxidation of 
the excess urobilinogen. 

Hepatocellular jaundice 

This results from damage to the liver parenchyma inter- 
fering with the transport or conjugation of bilirubin and 
sometimes with its excretion through the canaliculi. 



THE DIFFERENTIAL DIAGNOSIS OF JAUNDICE 



Prehepatic (haemolytic) 

Hepatocellular 

Posthepatic (obstructive) 

Mechanism 

Increased bilirubin formation 

Hepatocellular failure 

Bile duct obstruction 

Common cause 

Haemolysis, Gilbert’s 
syndrome 

Virus hepatitis. Drugs, 
e.g. chlorpromazine. 
Chronic liver disease. 
Cirrhosis 

Gallstones. 

Carcinoma of pancreas 

Past history 

May be previous attacks or 
a family history 

Contact with similar case 
History of injections or of 
taking hepatotoxic drugs 

May be previous attacks 
(stone) 

Mode of development 

Rapid, with anaemia and 
sometimes fever and rigors. 
Periodic attacks 

After a period of anorexia 
and nausea; gradual onset 
and recovery 

After an attack of pain 
Rapid and sometimes 
intermittent (stone). 
Insidious and progressive 
(carcinoma) 

Pruritus (bile salt 
retention) 

Absent 

Occasional (if cholestasis). 
Primary biliary cirrhosis 

Present 

Skin colour 

Faint lemon-yellow 

Yellow 

Brilliant or dark yellow 

Urine 

Colourless at first. 
Urobilinogenpresent; later 
by oxidation urobilin occurs 
and urine darkens slightly 

Dark. (Bilirubin and 
urobilinogen) 

Very dark. (Bilirubin; 
no urobilinogen) 

Faeces 

Normal 

Pale (if cholestasis) 

Pale 

Gallbladder 

Nil 

Nil 

May be palpable in 
carcinoma; not with stone 

Enlarged spleen 

Usually 

Sometimes 

Nil 

Bilirubin 

Unconjugated 

Mixed 

Conjugated 

Serum alkaline 
phosphatase 

Normal 

Raised (if cholestasis) 

Markedly raised 

Tests for 

hepatocellular function 

Normal 

Grossly abnormal 

Slightly abnormal 

Tests for haemolysis 

Positive 

Negative 

Negative 


A Table 4.3 
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The commonest cause of hepatocellular jaundice is a 
virus hepatitis (see page 78), so that a history of trans- 
fusion, contact with another case or, in hospital work- 
ers, contact with the blood of a carrier may be 
obtained. Rarer infective causes include Weil’s disease 
and yellow fever. The possibility of exposure to a med- 
icinal liver toxin, such as chlorpromazine, testosterone, 
halothane or rifampicin, or an industrial one such as 
carbon tetrachloride, should always be considered. 
Hepatocellular jaundice also occurs in congestive car- 
diac failure and in the later stages of cirrhosis. When 
hepatic damage is accompanied by obstruction to the 
bile canaliculi (cholestatic jaundice), the characteristics 
of the jaundice itself are similar to those described 
under post-hepatic obstruction (see below). The history 
of events preceding the jaundice, notably the prodro- 
mal period of anorexia and nausea in virus hepatitis, 
helps to differentiate the hepatocellular and posthep- 
atic varieties (see Table 4.3). Liver function tests may 
also be helpful (see page 60). 

Posthepatic (obstructive) jaundice 
This form of jaundice results from obstruction to the bile 
ducts outside the liver. The common causes include gall- 
stones, primary carcinoma of the head of pancreas or 
bile ducts, and secondary carcinomatous masses in the 
porta hepatis. When the obstruction is due to gallstones 
the jaundice is usually preceded by biliary colic and may 
be intermittent. Jaundice due to carcinoma tends to be 
insidious in onset and progressive in its course, and the 
gallbladder is sometimes palpable (see Figure 4.21, page 
66). Obstructive jaundice varies in intensity from a slight 
yellowish tinge in the skin and mucous membranes to a 
pronounced canary yellow, or, in long-standing cases, a 
dark greenish-yellow discoloration. It affects the skin of 
the whole body (Figure 4.12), but is most marked on the 
trunk and proximal parts of the limbs. Even before the 
skin is affected, the yellowing is seen in the mucous 
membranes and should be sought in the conjunctivae 
and soft palate. Intolerable itching is common and is 
probably due to bile salts, as it may precede the actual 
pigmentation of the skin and mucosae. The excess of bile 
pigments (conjugated bilirubin) in the blood leads to 
their appearance in the urine, which may be visibly bile- 
stained or in which bile may be detected by special tests 
(see page 60). The lack of the normal flow of bile into 
the duodenum deprives the faeces of one of their colour- 
ing constituents and further interferes with the digestion 
and absorption of fats because of the lack of bile salts. 
As a result, the faeces have a lighter colour than normal 
and are often clay-coloured. In complete obstruction, 
urobilinogen is absent from the urine. 



A Figure 4.12 Yellow pigmentation of the skin and greenish 
yellow sclerae due to carcinoma of the bile ducts 

In conclusion, it must be stressed that more than one 
of the three types of jaundice can exist in the same 
patient. It has already been said that intrahepatic 
obstruction is common in hepatocellular jaundice, and 
obstruction due to pigment stones may also occur in 
haemolytic jaundice. Moreover, liver-cell dysfunction 
can result from the damming back of bile and ascend- 
ing infection in obstructive jaundice. Laboratory inves- 
tigations are therefore needed for the precise diagnosis 
of jaundice and for the differentiation of the three types. 

Biochemical Tests 

Biochemical tests of the blood and urine differentiate 
between the three types of jaundice (Table 4.4). 

In prehepatic or haemolytic jaundice an excess of 
unconjugated bilirubin is formed in the blood but 
cannot pass into the urine as,* unlike bilirubin glu- 
curonide, it is unable to cross the glomerular membrane. 
However, the urine does contain an excess of urobilino- 
gen derived from the increased quantity of bile pigments 
entering the bowel (see Table 4.3). 

In posthepatic and hepatocellular jaundice bilirubin 
glucuronide is formed normally in the liver but seeps 
back into the blood because it cannot generally reach 
the bowel. It is then excreted in the urine, while the 
faeces are deprived of bile pigments. 
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URINE TESTING IN NORMAL AND JAUNDICED PATIENTS 


Normal 

Prehepatic 

Posthepatic 

Hepatocellular 

Bilirubin 

- 

- 

++ 

++ 

Urobilin 

+ 

+++ 

- 

++ 


◄ Table 4.4 


In hepatocellular jaundice, some bile pigment will 
reach the intestine and be absorbed into the blood- 
stream, but the damaged liver cells cannot cope with it 
all and urobilinogen may then appear to excess in the 
urine which must be examined fresh. 

The presence of jaundice, especially when doubtful 
or, in subclinical forms, can be confirmed by the finding 
of a raised total serum bilirubin, i.e. bilirubin and biliru- 
bin glucuronide (see page 57). The relative proportions 
of these two forms of bilirubin may help to distinguish 
haemolytic from obstructive forms of jaundice. 

Other tests used in the differential diagnosis of jaun- 
dice include measurement of the serum alkaline phos- 
phatase which is generally higher in obstructive than 
hepatocellular jaundice and tests for hepatocellular func- 
tion (see below) may be abnormal chiefly in hepatoge- 
nous jaundice. They are therefore useful in detection of 
liver damage in hepatitis, hepatic necrosis or cirrhosis. 

The tests most commonly used today are dependent 
upon a derangement in those functions of the liver that 
relate to the metabolism of protein, the cellular 
enzymes and the excretion of foreign substances in the 
bile. Tests based upon the metabolism of proteins 
include measurement of the serum albumin, which may 
be decreased in liver disease, and the serum globulin , 
which is usually increased in active liver disease; the 
particular fraction of globulin which is increased can 
be identified by electrophoresis. The enzyme tests 
include the serum alkaline phosphatase (elevation of 
which indicates biliary obstruction rather than hepa- 
tocellular damage, see below), and the serum levels of 
the transferases and dehydrogenases. An increase in the 
serum levels of these two enzymes indicates that cell 
damage is permitting their leakage into the blood- 
stream. This increase is not specific to liver damage, 
since it also occurs in myocardial infarction, but a rel- 
atively greater increase in ALT (alanine-amino trans- 
ferase) than in AST (aspartate-amino transferase) 
favours a hepatic cause. The gammaglutamyl transpep- 
tidase (y GT) enzyme mirrors the alkaline phosphatase 
in cholestasis but does not rise in bone disease, it is 
therefore useful in distinguishing an elevated alkaline 
phosphatase of liver and bone origin. The yGT is also 


elevated by enzyme-inducing agents, particularly by 
alcohol; it is a useful guide to alcohol abuse even in the 
absence of hepatic damage. In this context the average 
size of circulating red cells (MCV) is valuable, being 
commonly elevated in alcoholism quite independent of 
folate or B 12 deficiency. 

ANATOMICAL CONSIDERATIONS 

Before proceeding to the detailed examination of the 
abdomen, certain anatomical facts may be recalled. It is 
customary for purposes of clinical description to divide 
the abdomen into nine regions by two vertical and two 
horizontal lines. Each vertical line may be taken from 
the midclavicle to the midinguinal region. The upper 
horizontal line passes across the abdomen at the lowest 
point of the 10th costal arches. The lower horizontal line 
joins the two anterior superior spines of the ilia. The 
‘regions’ thus marked out (Figure 4.13) are: 

In the upper abdomen - the right hypochondrium, 
epigastrium and left hypochondrium. 
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In the middle - the right lumbar, umbilical and left 
lumbar. 

In the lower abdomen - the right iliac fossa, hypogas- 
trium and left iliac fossa. 

Other lines are also in use, and it matters little which 
the student employs, as the division of the abdomen into 
regions is purely arbitrary and is of more clinical than 
anatomical value. 

It must be emphasized that the main value of the 
regions is to describe the position of pain, tenderness, 
rigidity, tumours, etc. Lists of viscera contained in these 
regions are fallacious. The stomach, intestines and kid- 
neys (and other viscera to a lesser extent) are so mobile 
that they are not constantly found in the same regions, 
even in the same individual, and in different normal indi- 
viduals differ widely in position. 

Some organs, however, are more or less fixed. The 
gallbladder is generally found in the right hypochon- 
drium, the liver in the right hypochondrium and epi- 
gastrium, the spleen in the left hypochondrium. The 
hypogastrium contains the full bladder or pregnant 
uterus. Posture and respiration have a profound effect 
on the position of the viscera. 


Auscultation is of special value in distinguishing 
between paralytic ileus, in which the abdomen is silent, 
and intestinal obstruction, in which the bowel sounds 
are increased. 

Inspection 

Inspection of the abdomen must be carried out in a good 
light and if possible with the patient both in the erect 
and recumbent postures. 

Condition of the abdominal wall 

The skin of the abdomen should first be observed for 
scars. Traditional surgical scars indicate the likely type 
of surgery (Figure 4.14) but minimal access laparo- 
scopic scars (Figure 4.15) should lead to specific 
enquiry as to the type of surgery performed which may 
be much more extensive than is evident. When abdom- 
inal distension is present from any cause, the skin is 
stretched, smooth and shiny, and the umbilicus may be 
flattened or even everted (Figure 4.16). In obese sub- 
jects the abdomen may appear distended, but the 
umbilical cleft is deeper than normal. Undue laxity of 
the abdominal wall, causing wrinkling of the skin, is 
found when intra-abdominal pressure is suddenly 


PHYSICAL SIGNS: 

EXAMINATION OF THE ABDOMEN 

Examination of the abdomen should follow the routine 
described under the respiratory and cardiovascular sys- 
tems - inspection, palpation, percussion and ausculta- 
tion - though inspection and palpation are by far the 
most important methods of approach. 

Inspection shows the condition of the abdominal wall, 
the size of the abdomen and any irregularity in its con- 
tour caused by enlargement of viscera or the presence of 
abnormal swellings in the abdominal cavity. It also shows 
certain motile phenomena such as the movement of the 
abdominal wall with respiration, the presence of visible 
peristalsis in the stomach or intestines and the pulsations 
of the aorta or an engorged liver. The external genitalia 
may be inspected at the same time (see page 89). 

Palpation determines the presence of superficial or deep 
tenderness and of undue rigidity or laxity of the abdomi- 
nal wall. It is the principal method by which the enlarge- 
ment of viscera such as the liver, spleen and kidneys, and 
the presence of tumours and herniae, are detected. 

Percussion may add confirmatory information in the 
case of enlarged viscera or tumours, and may help in rec- 
ognizing the presence of free fluid in the peritoneal 
cavity. In cases of tympanites (gastrointestinal disten- 
sion) the note on percussion is drum-like. 



A Figure 4.14 Abdominal 
incisions. (Reproduced from 
Clinical Examination of the 
Patient by John Lumley and 
Pierre-Marc G. Bouloux, 
Butterworth-Heinemann, 1994) 

1 Upper midline 

2 Right paramedian 

3 Kocher’s incision 

4 Appendicular grid iron 
incision 


5 Suprapubic incision 

6 Left iliac muscle cutting 
incision 

7 Roof-top incision 

8 Nephrectomy incision 

9 Incision for terminal 
colostomy 

1 0 Entry point for laparoscopic 
telescope 
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decreased, as after childbirth (especially in multi- 
parae), and after removal of fluid from the peritoneal 
cavity. After repeated pregnancies or loss of weight in 
a previously obese subject, broad silvery lines or 
‘stretch marks’ appear on the abdominal wall. Similar 
marks, often purple in colour, are also seen in Cushing’s 
syndrome (see Chapter 12). 

Enlarged veins are useful evidence of obstruction in 
the inferior vena caval or portal systems. The greater the 
distension and the more numerous the veins, the greater 
the obstruction is likely to be. 

Obstruction in the inferior vena cava or common 
iliac veins usually causes veins to appear at the sides of 
the abdomen (Figure 4.17), and when the veins are emp- 
tied by pressure with the fingers, they will be seen to fill 
again from below. The blood bypasses the inferior vena 
cava, travelling from the lower limbs (and certain vis- 
cera) to the thorax via the veins of the abdominal wall. 
These superficial veins are arranged longitudinally. 
Thrombosis of the inferior vena cava, owing to its com- 
pleteness in obstructing the circulation, will cause the 



M Figure 4.16 
Ascites. Note 
eversion of 
umbilicus 


most pronounced collateral circulation to become appar- 
ent on the abdominal wall, but any increase in the intra- 
abdominal pressure (e.g. ascites) will have a similar 
though less striking result. 

If the obstruction is in the portal system (cirrhosis of 
the liver, or more rarely thrombosis of the portal vein), 
the engorged veins are centrally placed and may form a 
little cluster around the umbilicus (caput medusae). The 
blood in these veins flows in all directions away from 
the umbilicus. The direction of the blood flow should 
always be tested. 

A section of vein can be emptied by ‘milking’ it with 
the fingers, and each end of the emptied part is sealed 
with the pressure of a finger. One finger can then be 
removed and the rate at which the vein fills is noted. The 
performance is repeated, removing the finger at the other 
end. The blood enters more rapidly from the direction 
of the blood flow. 

Secondary nodules may be found in the skin in cer- 
tain types of malignant disease (Figure 4.18). Oedema of 
the abdominal wail may be demonstrated by the usual 
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phenomenon of pitting (best elicited by pinching a fold 
of the abdominal wall), and has the same origin as 
oedema elsewhere. It is not to be confused with the pres- 
ence of fluid in the peritoneal cavity itself (ascites). Small 
hcrniae due to extrusion of pieces of extraperitoneal fat 
are not uncommonly seen in the midline of the upper 
abdomen. They are usually symptomless. Larger herniae 
may be seen at or near the umbilicus or protruding 
through abdominal scars. 

Movements of the abdominal wall 
The movements of the abdominal wall should be care- 
fully watched. In men with the abdominal type of res- 
piration the movement should be free and equal on the 
two sides. In women the movement is often restricted 
owing to the costal type of breathing. An absolute fixa- 
tion of the whole or greater part of the abdominal wall 
is a most important sign of generalized peritonitis. 
Unequal movement of the two sides of the abdomen 
may be seen in cases of phrenic paralysis. 

Contour of the abdomen 

The contour of the abdomen should next be noted. 
When abnormal swelling is present it is important to 
observe whether it is uniform or asymmetrical. Uniform 
swelling may be caused by obesity, by distension of the 
abdomen by gas in the gastrointestinal tract or by fluid 
in the peritoneal cavity. Large abdominal tumours such 
as an overfilled bladder, pregnant uterus or large ovar- 
ian cyst (Figure 4.19) cause swelling of the abdomen 
which at first glance may appear uniform, but which 
closer inspection shows to be limited to the contour of 
the enlarged viscus or tumour. 

Irregularities in the contour of the abdomen may be 
caused by enlargement of viscera such as the liver; spleen, 



A Figure 4.19 Ovarian cyst. Note generalized distension 
apparently arising from the pelvis 


kidneys, or gallbladder, or by tumours arising from these 
and other organs, e.g. the stomach, intestines, pancreas 
or peritoneum (Figure 4.20). Distension of one portion 
of the alimentary tract may also produce irregularity in 
the abdominal contour; e.g. gastric distension producing 
a bulge in the epigastrium or colonic distension causing 
a fullness in the flanks. The type and degree of irregular- 
ity in the contour of the abdominal wall will depend upon 
the size, shape and irregularity of the underlying swelling. 

Movements beneath the abdominal wall 
Visible pulsation of the abdominal aorta is frequent in 
nervous individuals, especially in those with a thin 
abdominal wall, and must be distinguished from 
aneurysm of the abdominal aorta. In this condition the 
pulsation is usually more marked, and it is generally pos- 
sible by palpation to define the outline of an enlarged 
expansile arterial swelling. Often aortic pulsation is 
transmitted through an overlying viscus or tumour. For 
example, the aorta may cause pulsation of a carcinoma 
of the stomach, which must then be differentiated from 
aneurysm. In these cases of transmitted pulsation the 
pulsating tumour is usually irregular, and its pulsations 
may cease if the patient is examined in the knee-elbow 
position, so that the tumour falls away from the under- 
lying aorta. The enlargement of mobile organs such as 
the liver and spleen or a tumour in the stomach may be 
revealed as a downward-moving ripple beneath the skin 
when the patient breathes in. 

Peristalsis may be visible in cases of obstruction in 
the gastrointestinal tract. Obstruction at the pylorus 
causes increased peristaltic movements of the stomach, 
seen through the abdominal wall as a slow wave 
moving from left to right across the upper abdomen. 
Obstruction in the large intestine may also be accom- 



A Figure 4.20 Abdominal swelling due to mesenteric cyst. The 

curve of the swelling has a fairly steep rise at the pubis and in the 
epigastrium, and obviously occupies chiefly the central abdomen. 
(See for comparison Figure 5.4, page 89, Distended bladder) 
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panied by peristaltic waves in the upper abdomen, in 
this case moving from right to left. In obstruction of the 
small intestine the peristaltic waves may be seen in a 
ladder pattern down the centre of the abdomen. Such 
movements can be induced by gentle kneading of the 
abdomen, by applying a cold stimulus to the skin or by 
giving the patient soda-water to drink. 

Intestinal peristalsis may be observed especially in 
elderly women with a lax abdominal wall but no 
organic disease. 

Palpation 

Successful palpation needs much practice. The most 
favourable posture for the patient is lying flat on his 
back with the head slightly raised (one pillow), the arms 
to the side, and the knees extended. When the abdomi- 
nal muscles are held tense it may be helpful to draw up 
the patient’s knees. The blankets should be folded well 
out of the way and the edge of the sheet drawn across 
the groins to cover the genitalia until they are examined. 
The patient should be asked to breathe quietly and 
rather more deeply than normal, keeping the mouth 
open to encourage the abdominal type of respiration. 
When the examiner is satisfied that the abdomen is 
moving freely, palpation may begin, using the flat hand 
but exerting pressure with the fingers. The fingertips 
should be used only after the flat hand has first been 
employed, and then only under special circumstances, 
as the discomfort caused by their use leads to reflex 
spasm of the abdominal wall, which prevents satisfac- 
tory examination. Each region of the abdomen is exam- 
ined in turn, very light palpation being used first to 
locate areas of tenderness or guarding. The following 
points should be systematically observed: 

Tenderness 

Tenderness means pain on pressure. Deep tenderness is 
most commonly found in inflammatory lesions of the 
viscera and their surrounding peritoneum. Tenderness, 
for example, in the right iliac fossa is frequently found 
in appendicitis, tenderness in the right hypochondrium 
in cholecystitis, and epigastric tenderness in peptic ulcer- 
ation with peritoneal involvement, while purely visceral 
pain such as gastric or intestinal colic is not associated 
with any tenderness. Occasionally pressure in one region 
of the abdomen may cause pain in another. For exam- 
ple, pressure in the left iliac fossa sometimes causes pain 
in the right, in cases of appendicitis. This is the excep- 
tion rather than the rule and is probably explained by 
transmission of the pressure to the right iliac fossa, e.g. 
through the colon. Tenderness is usually found over the 
region where the inflamed viscus is lying. If an area of 


tenderness is expected, the palpating hand should first 
be placed on the abdomen in some region distant from 
the suspected area. In appendicitis, for example, palpa- 
tion should begin in the left iliac fossa, which, being 
normal, will form a contrast to the tenderness in the 
right iliac fossa. 

Closely allied to deep tenderness are cutaneous 
hyperaesthesia and tenderness in the superficial tissues 
of the abdominal wall. 

All forms of tenderness may be found in neurotic 
individuals who have no local abdominal disease. As 
a temporary phenomenon tympanites (distension of 
the gastrointestinal tract with gas) may also give rise 
to tenderness. 

Guarding and rigidity 

Abdominal guarding is due to muscular contraction, 
which often occurs reflexly as a part of a defence mech- 
anism over an inflamed organ. This has already been 
discussed. 

Some patients hold the abdominal wall so tightly that 
examination is difficult or impossible, but in the major- 
ity, if the patient is put in a comfortable position and his 
mind set at rest by explaining that no undue pain will 
be caused by the examination, the abdominal muscles 
gradually relax. Nervous guarding of this type generally 
affects the whole abdominal wall. So also does the con- 
traction of the abdominal muscles if the patient raises 
his head to satisfy his curiosity about the examination. 
Localized guarding is therefore more suggestive of dis- 
ease. The notable exception to this is the case of acute 
generalized peritonitis in which there occurs a true gen- 
eralized rigidity of the abdominal wall which cannot be 
relaxed (‘board-like’ rigidity). 

As in the examination for tenderness, the palpating 
hand should first test the abdominal muscles in some part 
away from the suspected lesion. For example, if chole- 
cystitis is suspected, palpation should begin in the left 
hypochondrium, which then forms a standard of control 
to the rigidity in the right hypochondrium. The bellies of 
the rectus muscles sometimes cause difficulty in the exam- 
ination of the abdomen. Portions of them may be so 
prominent as to simulate a lump beneath the abdominal 
wall, and it is important to compare carefully the two 
recti. If the rectus muscles are brought into use, such a 
‘tumour’ becomes more pronounced. In some patients, 
on the other hand, the rectus muscles are so poorly devel- 
oped and toneless that the hand can palpate through them 
with the same ease as through other portions of the 
abdominal wall. In perfectly healthy individuals it is not 
uncommon to find separation of the rectus muscles pro- 
ducing a wide gap in which the abdominal wall is so thin 
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that the viscera beneath can be palpated more distinctly 
than normal (divarication of the recti). 

Enlargement of viscera 

The liver 

Palpation of the liver is made by resting the flat of one 
or both hands on the abdomen with the tips of the fin- 
gers gently inserted beneath the costal margin. To avoid 
overlooking gross enlargement it is advisable to move 
the hand from the right iliac fossa gradually upwards 
until any increased sense of resistance is noted. At this 
point the fingertips may be used to locate the liver edge 
accurately (Figure 4.21(a)). The liver in a healthy sub- 
ject may sometimes be felt 1-2 cm below the costal 
margin during inspiration but in certain diseases can 
extend well into the right iliac fossa. For this method of 
palpation, the examiner has to sit on the edge of the bed. 
An alternative method is to place the right hand across 
the abdomen and to seek the liver edge with the radial 
border of the index finger (Figure 4.21(b)). 



A Figure 4.21 Palpation of liver, (a) Both hands are placed flat 
on the abdomen with the fingers directed towards the costal 
margin and gradually moved upwards until resistance is 


The character of the edge should be recorded. When 
palpable in health it is sharp, firm and regular, gradually 
passing upwards as it crosses the epigastrium into the left 
hypochondrium. Deformities of the chest (e.g. kyphosco- 
liosis; emphysema) are sometimes responsible for dis- 
placing the liver downwards so that it appears to be 
enlarged. In infants also the liver is relatively large and 
may be palpable in health. 

An unusual tongue of liver substance, Riedel’s lobe, 
may occasionally give rise to difficulty. It is sometimes 
freely mobile and may be mistaken for a movable kidney, 
or, if situated nearer the middle line, for a gallbladder 
swelling. It is almost invariably in the right upper quad- 
rant of the abdomen. 

When the liver is enlarged from fatty changes, its edge 
is soft and difficult to feel, especially in an obese person. 
Fortunately, this type of enlargement, though common, is 
rarely an important point in the diagnosis. In most other 
forms of liver enlargement the edge is firm or even harder 
than normal. Thus in passive congestion of the liver due 



encountered. The patient then takes a deep breath and the edge 
of the liver rides over the fingers, (b) An alternative method 


CAUSES OF HEPATIC ENLARGEMENT 

Tender enlargement 

Painless enlargement 

Rapid distension from any cause (e.g 
venous congestion in cardiac failure) 

Biliary obstruction (e.g. stone, carcinoma, cholestatic hepatitis) 

Acute inflammation (e.g. virus and 
amoebic hepatitis) 

Cirrhosis (e.g. posthepatitis, billiary, cardiac) 

Hepatic abscess (e.g. portal pyaemia and 

Malignant disease (e.g. secondary carcinoma, primary hepatoma) 

virus and amoebic hepatitis) 

Haemopoietic disease (e.g. 

Hodgkin’s disease, leukaemia) 

Chronic infections (e.g. malaria) 

Amyloidosis (e.g. chronic suppuration, rheumatoid arthritis) 
Infiltrations (e.g. fatty liver, 
lipoidoses, sarcoidosis) 


A Table 4.5 
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to cardiac failure the edge is firmer than normal, while in 
malignant disease it may be very hard and irregular. 

The surface of the liver should next be palpated. In 
cancerous infiltration it may be grossly irregular owing to 
the presence of large nodules. The nodularity is clinically 
less obvious, however, in micronodular cirrhosis. Gross 
nodularity of the liver in a patient with cirrhosis suggests 
hepatoma. In most other forms of liver enlargement (see 
Table 4.5) the surface of the organ is quite smooth. 

The degree of enlargement also gives useful infor- 
mation. In the congestion of heart failure, for example, 
the size of the liver is often roughly proportionate to the 
degree of cardiac failure, and its shrinkage is a useful 
indication of the response to treatment. In moderate 
degrees of heart failure the liver edge extends 5-8 cm 
below the costal margin, but in tricuspid incompetence 
it may reach the level of the umbilicus or lower. Such 
gross enlargement of the liver is also common in cancer, 
amyloidosis, amoebic abscess and certain blood diseases. 
Moderate enlargement of the liver occurs in obstruction 
of the common bile duct (e.g. with gallstones) and in 
infective hepatitis. In cirrhosis, the liver is usually 
enlarged but later shrinks in advanced cirrhosis, espe- 
cially in the macronod ular variety. 

It should be noted whether the liver is tender or pain- 
less on palpation. Tenderness is often found in the con- 
gested liver of heart failure and in inflammatory lesions, 
e.g. hepatitis and liver abscess, while the gross enlarge- 
ments of cancer and other diseases may remain quite 
painless. (See Table 4.5.) 

Finally, the presence of pulsation should be sought, 
especially in patients with signs of congestive cardiac 
failure. Pulsation of the liver suggests incompetence of 
the tricuspid valve (see page 143). 


The gallbladder 

In obstruction of the cystic duct, commonly by stone, 
or of the common bile duct, particularly by growth of 
the head of the pancreas, enlargement of the gallblad- 
der may be found. The organ is felt as a smooth tense 
swelling projecting beneath the right costal margin in 
the direction of the umbilicus. If the enlargement is 
great, the swelling may be mistaken for another viscus 
- for example an enlarged right kidney. Moderate 
degrees of enlargement may be obscured if the gall- 
bladder is covered by the liver. A distended gallbladder 
in the presence of jaundice is due to some cause other 
than gallstones (generally to carcinoma of the head of 
the pancreas). This is known as Courvoisier’s law 
(Figure 4.22), but, as with all ‘laws’ in medicine, excep- 
tions do occur. It is explained by the fact that gall- 
stones, if present for a considerable time, cause fibrosis 
of the gallbladder. Thus when a stone is later impacted 
in the common bile duct, jaundice results, but the gall- 
bladder is less likely to expand than in the case of a 
healthy gallbladder proximal to a malignant obstruc- 
tion. 

The colon 

The colon may be palpable as a sausage-shaped tumour 
when distended with gas or faeces. In normal subjects 
the descending colon can often be felt as a firm tube in 
the left iliac fossa and sometimes the caecum can also be 
palpated (the characteristics of colonic tumour are 
described below). 

The palpation of other enlarged abdominal viscera, 
e.g. the kidneys and spleen, not directly connected with 
the digestive tract, will be dealt with under the appro- 
priate system. 



◄I Figure 4.22 Courvoisier’s law. (a) 

Jaundice caused by a gallstone in the 
common duct. The gallbladder cannot 
dilate as it is fibrosed from cholecystitis due 
to stones within it. (b) Jaundice due to 
obstruction of the common bile duct by 
carcinoma of the head of the pancreas. 

The gallbladder is dilated owing to the 
back-pressure of the bile 
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Abdominal tumour 

On detection of a tumour in the abdomen the following 
points should be observed. 

Position 

An accurate description of the position often helps to 
decide the organ from which the tumour is growing, and 
when its outline has been defined, the observer should 
consider what organs and tissues lie in this region of the 
abdomen. The localization of tumours is sometimes dif- 
ficult owing to the fact that only a small portion may pre- 
sent at the abdominal wall, and the bulk of the tumour 
may be impalpable because of its deep situation. When a 
tumour does not lie in the region of a particular viscus, 
the possibility of a peritoneal origin should be considered. 
Malignant or inflammatory masses may, for example, be 
distributed irregularly in the omentum or mesentery, and 
in the latter cysts also occur. Care should be taken also to 
exclude the possibility of the tumour arising from the 
abdominal wall. In this case modifications of the shape 
and size of the tumour can be produced by making the 
patient move the abdominal muscles. 

Size 

The larger the tumour, the more difficult it is to deter- 
mine the tissue from which it is growing, but certain 
tumours by their very size (e.g. an ovarian cyst, which 
forms a large round swelling in the lower abdomen) give 
a valuable clue to their nature (see Figure 4.19). 

Consistency 

Some organs and tissues, e.g. the stomach, intestines and 
bladder, are normally impalpable unless they are dis- 
tended respectively by gas, intestinal contents or urine. 
The consistency of organs such as the liver and spleen 
may help to distinguish a simple enlargement of these 
viscera from enlargement due to neoplastic infiltration. 
Most malignant tumours are hard and irregular. 

Shape 

In the early stages a tumour may correspond in shape 
with the viscus from which it is arising. This is especially 
so in the case of the kidney and spleen. As the tumour 
grows larger, the characteristic shape is often lost and 
therefore gives no information as to its origin. 

Mobility 

Tumours of the stomach, transverse colon, liver, gall- 
bladder, kidneys and spleen generally move downwards 
with the diaphragm during inspiration, but tumours of 
the pancreas, the para-aortic lymph nodes and the vis- 
cera in the lower abdomen (bladder, uterus, descending 


colon, caecum, etc.), upon which respiratory movements 
have little effect, are usually immobile. 

Ability to get above or below the tumour 
It is sometimes possible to define the upper border of an 
enlarged kidney or a pyloric tumour, but not in the case 
of an enlarged liver or spleen. Likewise in the pelvis, the 
hand may reach below a tumour of the colon but not 
below an enlarged uterus or bladder. 

Masses in the upper abdomen are at times partially 
obscured by the costal margins and lie in the hollows of 
the diaphragmatic domes. They may be more accurately 
delineated by putting the patient (after suitable expla- 
nation) over a ‘bridge’ made by placing a pillow in the 
concavity of the lumbar spine. This manoeuvre may 
enable one ‘to get above’ a tumour. 

Fluid in the peritoneal cavity 

When free fluid is present in the peritoneal cavity, pal- 
pation of enlarged viscera is difficult, but the edge of the 
enlarged organ, e.g. the liver or spleen, may be felt by 
dipping or ballotting. This method of palpation is per- 
formed by a quick pressure of the tips of the fingers over 
the region where the edge of the viscus is expected. The 
pressure displaces the fluid temporarily and allows the 
fingers to come in contact with the enlarged viscus 
(Figure 4.23). 

The fluid thrill is also used to detect the presence of 
free fluid. The observer places one hand flat on one flank 
and with the fingers of the other hand gives a sharp tap 



A Figure 4.23 ‘Dipping’ for enlarged liver. The palpating 
fingers prod sharply over the expected enlarged viscus, the fluid 
is displaced as shown by the arrows, and the fingers strike the 
surface or edge of the organ. Note also the gas-containing 
intestines which float to the surface and give a central area of 
resonance on percussion 


o 
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on the opposite flank. This produces a wave in the fluid 
which is detectable by the palpating hand. A similar sen- 
sation may be obtained if the abdominal wall is very fat, 
and to avoid this a second person should place the edge 
of his hand along the linea alba, exerting firm pressure 
so as to damp out any vibrations in the abdominal wall 
itself (Figure 4.24). (See also Percussion, below.) 

The hernial rings 

The superficial inguinal rings should be examined in 
every case and evidence of herniation should also be 
sought in the epigastric and umbilical areas. This is par- 
ticularly necessary in any case that suggests intestinal 
obstruction, of which strangulation of an inguinal or 
femoral hernia is quite a common cause. In the male, 
when no hernia is visible on standing, a finger should be 
inserted through the invaginated scrotum into the exter- 
nal abdominal ring and the patient asked to cough. 
Small herniae can be detected in this way as they give a 
forcible impulse to the palpating finger. 

RECTAL EXAMINATION 
AND PROCTOSCOPY 


Examination of the rectum is employed for many pur- 
poses and is mentioned more fully in Chapter 5. In the 
examination of the digestive tract it is used to determine 
the tone of the anal sphincter, the presence of any haem- 
orrhoids, the condition of emptiness or fullness of the 
rectum, and, above all, the presence of any new growth 
in the rectum itself or any tumour of the surrounding 



▲ Figure 4.24 The fluid thrill. The nurse’s hand is placed firmly 
along the linea alba. The observer places one hand flat on the 
flank, while the fingers of the other percuss on the opposite flank 


tissues which may press on or obstruct the rectum. 
‘Ballooning’ of the rectum suggests obstruction at the 
junction of the sigmoid colon and rectum. 

The small amount of faeces obtained on the glove or 
fingerstall after rectal examination may be enough to 
provide for certain quick observations. The colour may 
confirm pale stools in steatorrhoea, bright blood in 
rectal haemorrhage or melaena from higher intestinal 
bleeding. Tests for occult blood, microscopy for ova, and 
examination under ultraviolet light in cases of porphyria 
variegata are examples. 

Fuller details of faecal characteristics are given later 
(pages 70-2). 

Percussion 

Percussion has only a limited use in the examination of 
the alimentary system. However, it is important in delin- 
eating the upper border of the liver, usually at the level 
of the fifth or sixth right intercostal spaces in the mid- 
clavicular line, thus distinguishing an enlarged liver from 
one that is merely displaced downwards by overinflated 
lungs. Light percussion as a rule gives more information 
than heavy and is of most value in helping to elucidate 
the cause of abdominal enlargement. Uniform enlarge- 
ment caused by gastrointestinal distension with gas 
yields a tympanitic note, whilst a similar enlargement 
caused by fluid yields a dull note, which may be present 
all over the abdomen if the fluid is large in amount, or 
only in the flanks if the fluid is insufficient to cover the 
centrally placed coils of intestine (Figure 4.23). When 
fluid is suspected, percussion should be performed first 
with the patient lying on his back and then lying alter- 
nately on each side. This movement will lead to a dis- 
placement of the fluid into the flank nearest the bed, over 
which a dull note will be obtained, whilst the empty 
upper flank will yield a tympanitic note. This phenom- 
enon is known as shifting dullness. Care must be taken 
to percuss a strictly comparable site on each side of the 
abdomen: with the patient recumbent the percussion 
may start centrally and continue laterally until dullness 
appears. Percussion must take place with the finger run- 
ning the length of the abdomen parallel to the level pre- 
sent in the flank (Figure 4.25). 

Percussion may be used as an accessory method to 
palpation in defining the outline of enlarged viscera or 
abdominal tumours. The nearer the viscus or tumour lies 
to the abdominal wall, the more definite will be the 
results of percussion. An enlarged spleen, over which the 
percussion note is dull, can thus be distinguished from 
an enlarged left kidney over which the percussion note 
is resonant because of intervening colon. The lower edge 
of the liver can also be detected by percussing the 
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A Figure 4.25 Ascites demonstrated by shifting dullness. 

Note how the struck finger is parallel to the long axis of the 
abdomen and hence the fluid level 


abdomen from the right iliac fossa up towards the costal 
margin. When the liver is either enlarged or displaced 
downwards, a dull note is elicited at some point below 
the costal margin. In the case of downward displace- 
ment, the upper border of liver dullness will be lower 
than normal. 

Auscultation 

In cases of paralytic ileus due to peritonitis or other 
causes, the absence of the normal sounds due to peri- 
staltic activity may be a suggestive sign, but it may be 
necessary to listen for several minutes. In peritonitis, the 
sounds disappear first in the neighbourhood of the 
lesion. On the other hand, in obstructive lesions of the 
gastrointestinal tract the sounds may be greatly exag- 
gerated (borborygmi) and sometimes have a high- 
pitched tinkling note. Their intensity corresponds with 
waves of pain. 

When the pylorus is obstructed gastric contents are 
retained for longer than 3 or 4 hours after a meal. A ‘suc- 
cussion splash’ can then be elicited by palpation over the 
stomach or by gently rolling the patient from side to side. 

Auscultation of the abdomen may also reveal sounds 
of vascular origin. A systolic murmur suggests narrow- 
ing of an artery by atheroma or, more rarely, by tumour 
(e.g. pancreatic carcinoma invading the splenic artery to 
give a systolic murmur radiating towards the left side). 
Systolic murmurs in the lower abdomen or groins usu- 
ally originate in the aorta or iliac arteries; those in the 
upper abdomen may indicate narrowing of superior 
mesenteric vessels but can be referred from the heart. 
More continuous murmurs are sometimes heard, espe- 
cially in the upper abdomen. These can arise from vas- 


cular tumours such as hepatoma or hypernephroma. 
They may also occur in the form of a venous hum, 
increasing on inspiration, over porto-systemic anasto- 
moses in patients with portal obstruction. 

EXAMINATION OF THE 
GASTROINTESTINAL CONTENTS 

The naked-eye inspection of vomited material or of the 
gastric contents removed by the stomach tube, and of the 
stools, often helps in the diagnosis of gastrointestinal dis- 
eases. The more detailed analyses of the gastric contents 
and of the faeces by microscopical and chemical tests are 
mentioned later, under Special investigations. 

VOMITUS 


Instruction should be given to the nurse or whoever is 
in charge of the patient to save any vomited material. 
This should be examined for its quantity, odour, colour 
and reaction, and for the presence of normal and abnor- 
mal constituents. 

Quantity 

The vomit may be large in quantity if there is delay in the 
passage of the food through the pylorus, especially when 
this is due to pyloric carcinoma, and the gastric contents 
increase throughout the day to be vomited in the after- 
noon or evening. In organic lesions causing pyloric 
obstruction the food is frequently undigested, and the 
nature of the last meal should always be ascertained so 
that undigested articles of diet may be recognized. 

Odour 

Most vomit possesses a sour odour due to the acid pre- 
sent, but offensiveness usually indicates serious disease, 
e.g. malignant disease of the pylorus due to excessive fer- 
mentation in the retained gastric contents. It occurs late 
in intestinal obstruction, when the vomit may have a 
faeculent odour. 

Colour and Constituents 

The colour of the vomit varies considerably with the 
length of time the food has been in the stomach, with 
the amount of duodenal regurgitation, and with the 
presence of abnormal constituents. Blood may give it a 
bright-red appearance if vomiting occurs soon after the 
haemorrhage, but usually the blood remains in the 
stomach sufficiently long to be altered to a dark brown 
colour - ‘coffee-grounds’ due to acid haematin (see 
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Haematemesis, page 54). Bile is a normal constituent, 
giving a yellowish or greenish appearance to the vomit, 
but it may be excessive in disease such as intestinal 
obstruction and absent in pyloric stenosis. In certain 
phases of intestinal obstruction the vomit may consist 
very largely of bile, later being replaced by a thin 
brownish fluid derived from the small intestine and rec- 
ognized only by a faeculent odour. Mucus is identified 
by its jelly-like appearance and is present in small 
amounts in most vomit. In large amounts it suggests 
inflammation of the gastric mucosa - chronic gastritis. 
Rarer constituents of vomit are pus , which may be swal- 
lowed or derived from some extrinsic abscess, pieces of 
new growth, and various parasites and ova. These con- 
stituents usually require microscopy for their recogni- 
tion. The presence of food items ingested days earlier is 
diagnostic of pyloric stenosis. 

THE FAECES 


A simple examination of the stools should never be omit- 
ted when the patient has symptoms of alimentary disease. 

The faeces are made up of voluminous soap gels, 
residues of intestinal secretions, excretions and innu- 
merable bacteria, many of them dead. Normally the only 
food residues are remnants of muscle fibre and the rough 
debris of vegetables, for practically all the food is 
digested and absorbed by the time it reaches the ileo- 
caecal valve. 

The quantity, odour, colour, consistency and presence 
or absence of abnormal constituents should be system- 
atically noted. 

Quantity 

This varies considerably in different individuals and by 
type of diet; it is usually about 100-200 g daily in one or 
two motions. It may be considerably increased by undi- 
gested food, as in the bulky stools of certain types of pan- 
creatic disease and malabsorption syndromes as well as a 
high residue diet (see Table 4.6, page 74). 

Odour 

A certain degree of offensiveness is normal, due to the 
presence of indol and skatol, constituents which are more 
plentiful when the diet contains much meat. When offen- 
siveness is excessive some derangement of digestion or 
absorption should be suspected, though it may only be 
temporary and have no serious significance. Putrefaction 
of protein, such as may occur in pancreatic disease, gives 
a musty smell; carbohydrate fermentation produces ‘acids 
of fermentation’ and the rancid smell of butyric acid. 


Colour 

The colour also varies with the type of diet. In persons 
on a milk diet the stools are canary yellow in colour; in 
those taking much meat they are dark. In an average 
mixed diet the stools are usually of a light brown 
colour. Certain articles of diet, such as wines, fruit and 
stout, may cause darkening of the stools, as may med- 
icinal preparations, especially those containing iron or 
bismuth. When peristalsis is excessive and the intesti- 
nal contents are hurried downwards, bile gives a yel- 
lowish-green or greenish appearance to the faeces. 
When bile pigments do not reach the intestine, the 
stools become clay coloured. In steatorrhoea the stools 
are pale and yellow owing to increased fat content. 
Blood is found in the stools in two forms: first, bright- 
red blood in small or large amounts derived from the 
large intestine, especially in its lower parts (e.g. haem- 
orrhoids, cancer and polyps of the lower bowel); sec- 
ondly, altered blood originating from the stomach or 
small intestine and partially digested on its way down, 
so that it gives the stool a dark tarry appearance - 
melaena (e.g. from gastric and duodenal ulcer). Small 
amounts of blood may not be visible on inspection but 
can be shown by tests for occult blood. The combina- 
tion of melaena and steatorrhoea, as caused by a bleed- 
ing carcinoma of the ampulla of Vater, produces a 
characteristic ‘silver stool’ known as a ‘flash in the pan’! 

Consistency 

The normal stool has a pultaceous consistency. It should 
be sufficiently soft for it to be moulded by the intestinal 
tube, the shape of which it retains. If too soft it may have 
the liquid or semi-liquid consistency of a diarrhoeic stool 
(see Diarrhoea, page 56). If the stool is unusually hard 
it may form rounded masses called scybala. In extreme 
cases of constipation these scybalous masses may be very 
dry owing to the great absorption of water from them 
during their prolonged stay in the large intestine. 

Abnormal Constituents 

Many of these are more easily recognized by micro- 
scopical examination and may cause considerable diffi- 
culty to the inexperienced observer. 

Faeces may be abnormal either because normal con- 
stituents are absent (e.g. stercobilin, derived from bile pig- 
ments) or because abnormal constituents are present (e.g. 
undigested food constituents, blood, serum, pus, mucus, 
parasites). Mucus occurs in two forms: as small flakes, inti- 
mately mixed with the faeces (usually due to inflamma- 
tion), and as jelly-like masses either coating the surface of 
a hard faecal mass, or appearing separately as a cast or 
membrane (irritable colon). The recognition of blood has 
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already been mentioned in describing colour of the stools, 
but unaltered blood may be passed without any faecal 
material. Excess of translucent starch granules, which stain 
blue with iodine, suggests failure of carbohydrate diges- 
tion. Excess of fats is recognized by the light, greasy nature 
of the stool and generally indicates failure of fat digestion 
through insufficiency of bile or pancreatic secretion or 
impaired absorption from the small intestine. This type of 
stool may be associated with visible grease or fat floating 
in the lavatory. However, it should be noted that 20 per 
cent of normal people have colonic bacterial flora pro- 
ducing sufficient hydrogen and methane to cause the stool 
to float. Failure of protein digestion may lead to the pres- 
ence of undigested meat fibres , which, though generally 
recognized through the microscope, may appear as light 
brown threads in the stool (see also Table 4.6, page 74). 
Pus may appear in masses separate from the faeces, espe- 
cially when it is derived from an extrinsic abscess bursting 
into the intestine. It is more intimately mixed with the 
stool in ulcerative conditions of the bowel such as malig- 
nant disease and ulcerative colitis. 

Foreign constituents such as gallstones, rarely 
enteroliths, but many types of worms and ova may 
establish or give valuable clues to the diagnosis. 

In Europe and North America the commonest types 
of worm to infest the bowel are tapeworms, round- 
worms and threadworms. Tapeworms (Taenia saginata 
or solium) can be recognized by their great length, seg- 
mented body and a head surmounted by hooks and 
suckers. Roundworms (Ascaris lumbricoides) are usu- 
ally several centimetres in length and resemble the 
common earthworm. Threadworms (Enterobius ver- 
micularis) appear like minute strands of white cotton. 
In tropical countries many other helminths are causative 
of disease. Among those seen in the faeces examples are 
hookworms (Ancylostoma duodenale), both worms and 
their ova, Schistosoma mansoni and numerous others, 
which affect many people, but with a light infestation 
may cause little or no ill health. An example of the last 
group is giardiasis, although this has now become quite 
a common cause of mild but persistent diarrhoea in 
European countries. (See also Chapter 13). Stool por- 
phyrin analysis will help to characterize a particular type 
of porphyria but cannot be used as a screening test. 

DIAGNOSIS OF DISEASES OF 
THE STOMACH 


When the symptoms suggest a lesion of the stomach it 
is to be remembered that the organic lesions of this 
organ are few. The more important are described below. 


Gastritis 

Acute gastritis is most commonly the result of alcohol 
or anti-inflammatory agents such as aspirin, and pre- 
sents with gastrointestinal bleeding. Very rarely, acute 
phlegmonous gastritis may occur as a result of intra- 
mural infection with alpha-haemolytic streptococci or 
gas-forming organisms. Chronic gastritis is either related 
to an immunological disturbance (when pernicious 
anaemia frequently ensues) or is part of the spectrum of 
peptic ulceration and is related to damage by agents such 
as bile and alcohol. In this condition morning vomiting, 
pain and sometimes fever with epigastric tenderness are 
found. The diagnosis is confirmed at endoscopy. 
Helicobacter pylori infection is the commonest cause of 
chronic non-autoimmune gastritis. 

Ulcer 

Peptic ulcer may arise in the stomach or duodenum, and 
more rarely in the oesophagus or jejunum. Except for 
those caused by non-steroid anti-inflammatory drugs, 
gastric and duodenal ulcers are now thought to be due 
to Helicobacter pylori infection; eradication of the infec- 
tion speeds ulcer healing and prevents relapse. 

Both gastric (Figure 4.26, see also Figure 4.31) and 
duodenal ulcers (Figure 4.27, see also Figure 4.32) are 
characterized by periodic attacks of epigastric pain, often 
in the spring or autumn months, separated by symptom- 
free intervals. The pain usually occurs in a steady fash- 
ion from 30 minutes to 3 hours after meals and is 
relieved by antacids and by certain foods, milk especially. 

Duodenal ulcer is more common and has a more rec- 
ognizable clinical pattern. The pain tends to occur some 
hours after a meal or shortly before the next; hence the 
term ‘hunger pains’, which are generally relieved by 
food. A similar picture may occur in gastric and other 
forms of peptic ulceration, and sometimes in oesophagi- 
tis. Associated symptoms include heartburn, waterbrash, 
vomiting (which may relieve the pain), and in gastric 
ulcer there may be loss of appetite and weight confus- 
ing the diagnosis with carcinoma. Tenderness in the epi- 
gastrium during exacerbations is the only constant 
physical sign. In differential diagnosis neoplasm must 
always be considered, but in tropical areas and some- 
times in the immigrant population hookworm disease 
{Ancylostoma duodenale) may cause a very similar syn- 
drome to that of duodenal ulcer. 

Inquiry should be made as to whether the patient is 
taking drugs which may favour or exacerbate ulceration, 
e.g. aspirin, steroids or other anti-inflammatory drugs. 

Peptic ulcer may be complicated by haemorrhage 
(Figure 4.28), pyloric stenosis or perforation. Pain in the 
back may be due to penetration of posterior abdominal 
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A Figure 4.26 Benign gastric ulcer 


A Figure 4.27 Duodenal ulcer 


A Figure 4.28 Bleeding duodenal ulcer 
showing vessel 


structures, sometimes the pancreas, or possibly to radi- 
ation from the main site. 

Neoplasm 

Carcinoma of the stomach causes symptoms similar to 
those of gastric ulcer but as the tumour progresses the 
pain is less regular, remissions do not occur, the appetite 
disappears, and there is progressive loss of weight. The 
diagnosis should be suspected in any patient complain- 
ing of persistent indigestion for the first time in middle 
or later life. Physical examination may reveal evidence 
of weight-loss, a lump in the epigastrium or signs of 
spread to other parts (e.g. a hard nodular enlargement 
of the liver or malignant nodes in the left supraclavicu- 
lar fossa - Virchow’s node, Figure 4.29). Early diagno- 
sis depends upon a careful history, radiological studies 
and endoscopic inspection and biopsy of the gastric 
mucosa (Figure 4.30, see also Figure 4.33). 

Mechanical Deformities 

These often result from ulcer or neoplasm. The most 
important is pyloric stenosis, an obstruction at the 
pylorus interfering with the normal onward passage of 



A Figure 4.29 Virchow’s node. Malignant lymph node in the 
left supraclavicular fossa due to carcinoma of the stomach 


the gastric contents. The digesting food is retained in the 
stomach and periodically vomited in large quantities in 
which food eaten many hours previously may be recog- 
nized. Pyloric stenosis may also be congenital, mani- 
festing itself early in infancy, when the vomiting is often 
projectile in character. 

The chief physical signs of pyloric stenosis are visi- 
ble peristalsis and succussion splash. The loss of gastric 
contents by vomiting may lead to alkalosis and distur- 
bance of electrolytes. 

Other deformities of the stomach may be demon- 
strated in radiographs but are not necessarily associated 
with symptoms. These include herniation of the stom- 
ach into the thorax (hiatus hernia, see page 51), ‘hour- 
glass’ stomach and other deformities consequent upon 
the healing by fibrosis of a gastric ulcer, and displace- 
ment or distortion of the stomach from extrinsic masses 
such as a pancreatic cyst or enlarged spleen. 

Miscellaneous Disorders 

There are certain gastric symptoms for which an 
organic lesion of some other tissue is responsible. 
Appendicitis, cholecystitis and pancreatic disease are 

<1 Figure 4.30 
Polypoid gastric 
carcinoma 
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M Figure 4.31 Barium 
meal showing large 
penetrating ulcer on 
lesser curvature of the 
stomach 






^ Figure 4.32 Barium 
meal showing large 
duodenal ulcer 


examples of diseases in this category, but the cause is 
not always to be found in a lesion of the abdominal vis- 
cera. Familiar examples of remote causes are bronchial 
carcinoma, pulmonary tuberculosis, uraemia and cere- 
bral tumour. 

Lastly, there remain many cases of indigestion or dys- 
pepsia of a functional nature, that is in which no organic 
lesion is to be found in the stomach or other related 
organ. For these some cause will usually be found in the 
general health and habits of the patient. Examples of 
such causes are anxiety states, dietary indiscretion, and 
excessive smoking. 

Special investigations 

Diseases of the stomach which alter the internal outline 
or peristaltic activity of the viscus (e.g. ulcer, carcinoma) 
can be demonstrated by radiological examination using 
a radio-opaque meal such as barium (see Figures 
4.31-4.33). 

The flexible fibreoptic endoscope allows direct 
inspection of the upper gastrointestinal tract. The 



oesophagus and the whole of the stomach and duode- 
num can be repeatedly examined under local anaesthe- 
sia with relatively little discomfort to the patient. A 
biopsy specimen may be taken from any visible abnor- 
mality for histological examination. 

Cytological examination may also give valuable 
information, particularly in distinguishing between gas- 
tric carcinoma or ulcer. 

Flelicobacter infection is readily diagnosed at 
endoscopy by taking antral biopsies for histological 
examination. The organisms are visible on standard 
H &C E stains, but are best visualized with a Giemsa 
stain. The biopsy may also be used to give an ‘instant’ 
result by determining its urease activity in a colori- 
metric assay. Helicobacter pylori may also be detected 
non-invasively either by the detection of serum anti- 
bodies or by the administration of 13 C- or 14 C-urea by 
mouth and detection of labelled C0 2 in breath. This 
latter test again depends on the urease activity of the 
organism. 

Chemical investigation of the vomitus is only of value 
in cases of poisoning. 

The maximum hydrochloric acid output is obtained 
over a 1-hour period after injection of the gastrin ana- 
logue pentagastrin. The aspiration should preferably be 
preceded by checking the position of the tube by X-ray 
screening and should be carried out by an experienced 
person so as to ensure that the gastric secretions are 
removed uninterruptedly and completely. 

Gastric acid analysis is now not often performed, but 
after administration of the gastrin, a very high acid pro- 
duction with a high ratio of basal to maximal output 
suggests a gastrin-producing tumour of the pancreas 
(Zollinger-Ellison syndrome). 
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THE MALABSORPTION SYNDROME 

Symptoms and signs 

Symptoms and signs 

Element not absorbed 

Pale, bulky, greasy stools 

Fat 

Distended abdomen; frothy stools 

Carbohydrate 

Wasting, failure of growth, oedema 

Protein 

Anaemia 

Iron; folic acid; vitamin B 12 

Pellagroid lesions of skin; ulceration 
of mouth; peripheral neuropathy 

Vitamin-B group 

Bone pains, fractures and 
deformities; tetany 

Calcium 

Haemorrhage 

Vitamin K 

Watery diarrhoea 

Bile acids 

Finger-clubbing 

Cause unknown 

Causes 

Due to small intestine disease 

Due to inadequate digestive 
enzymes 

1 Reduced mucosal surface area: 

1 Lack of bile: obstructive jaundice 

extensive bowel resection is a 

2 Lack of pancreatic enzymes: 

common cause in Western 

chronic pancreatitis; cystic 

countries 

fibrosis; carcinoma 

2 Diffuse mucosal damage: 

3 Poor mixing of enzymes: after 

gluten enteropathy (coeliac 
disease); intestinal ischaemia 

3 Diffuse mucosal infiltration: 
amyloid disease; lymphoma; 
Crohn’s disease 

4 Abnormal bacterial flora and 
infestations: ‘blind loops’; 
tropical sprue; internal fistulae; 
after antibiotics 

5 Impaired lymphatic drainage: 
intestinal lymphangiectasia 

gastrectomy 


DIAGNOSIS OF DISEASES 
OF THE SMALL INTESTINE 


Enteritis 

Whether due to infected food usually with salmonella 
organisms, occasionally with staphylococci, or dysen- 
tery caused by shigella or unusual micro-organisms in 
immunosuppressed patients with AIDS, all forms of 
enteritis (inflammation of the intestine) have colic and 
diarrhoea as their cardinal symptoms, with a few or no 
physical signs. The term colic, as applied to the intes- 
tine, means a pain of griping or twisting character last- 
ing only some seconds at a time and corresponding with 
waves of peristalsis. Microbiological examination of the 
stools is necessary for a complete diagnosis. 

Typhoid fever deserves special mention as an example 
of an enteritis, affecting chiefly the ileum. In addition to 


local symptoms such as diarrhoea (pea-soup stools) or 
constipation, there are well-developed constitutional 
symptoms and signs due to bloodstream infection. 
Notable points are the pyrexia, sometimes with brady- 
cardia, the splenic enlargement and positive blood cul- 
ture, the rash and positive agglutination reactions (Widal). 

The Malabsorption Syndrome 

Defective absorption may be confined to one particular 
constituent of food, for example vitamin B 12 in perni- 
cious anaemia. The term ‘malabsorption syndrome’ is 
usually reserved for those cases with multiple defects of 
absorption. It results either from diseases of the small 
intestine or from an inadequate supply of digestive 
enzymes (see Table 4.6). Coeliac disease is the com- 
monest form of generalized malabsorption and is due to 
the flattening of the small intestinal villi brought about 
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by contact with dietary gluten (gluten enteropathy). The 
clinical features include steatorrhoea (fatty stools) due 
to failure of fat absorption; anaemia resulting from 
inadequate absorption of iron, folic acid or vitamin B 12 ; 
osteomalacia and tetany due to calcium deficiency; wast- 
ing and oedema due to loss of protein; and various 
lesions of the skin, mucosae and nervous system result- 
ing from a lack of vitamin B (Figure 4.34). Finger-club- 
bing may also occur (see Table 4.6). 

Crohn’s Disease 

This is a chronic granulomatous process that most 
commonly affects the lower ileum (‘regional ileitis’) 
and colon (Crohn’s colitis), but may appear in any part 
of the alimentary tract from the mouth (see Figure 
4.35) to the anus. There is diffuse infiltration and 
thickening of the bowel wall with narrowing of the 
lumen. Penetrating mucosal ulcers may lead to fistu- 
lae between loops of bowel, the pelvic viscera and the 
skin. 

Symptoms and signs depend on the site of the lesion. 
Localized disease of the ileum may simulate appendici- 
tis and present with colicky abdominal pain, fever and 
a tender mass in the right iliac fossa. More diffuse 
involvement of the small bowel or an entero-colic fistula 
can give rise to a malabsorption syndrome. Colonic dis- 
ease may resemble ulcerative colitis with blood and 
mucus in the stools. Intestinal obstruction, fever and 
mucocutaneous ulceration or fistulae (especially peri- 
anal) are other typical features of the disease. The diag- 
nosis may be established by demonstrating characteristic 
radiological changes in the small bowel and by the 
appearance in a biopsy specimen of non-caseating gran- 
ulomas with giant cells. 

*4 Figure 4.34 
Ribbing of the 
nails associated 
with the 
malabsorption 
syndrome 


DIAGNOSIS OF DISEASES 
OF THE LARGE INTESTINE 


Ulcerative colitis 

This is a non-specific inflammatory condition in which 
there is recurrent ulceration of the colonic and rectal 
mucosa. Unlike Crohn’s disease, ulcerative colitis usually 
involves the rectum, spares the small bowel and does not 
produce fistulae. The complications include perforation, 
haemorrhage, stricture and, in some long-standing cases, 
carcinoma. There may also be systemic manifestations 
such as erythema nodosum, pyoderma gangrenosum 
(Figure 4.36), iritis, arthritis or finger-clubbing. 

Ulcerative colitis may present insidiously with loose 
stools and abdominal discomfort or with an acute attack 
of fever, pain and bloody diarrhoea. The subsequent 
course is characterized by remissions and exacerbations 
which are sometimes related to emotional stress. In the 
established case, there are frequent loose stools with 
blood, mucus and pus, especially on waking, but often 
disturbing sleep. Rectal involvement results in tenesmus 
and the passage of blood and mucus alone, sometimes 
with constipation rather than diarrhoea. Physical signs 
may be lacking, but in patients with chronic extensive 
disease there is often anaemia and wasting and, rarely, 
the systemic features already listed. On proctoscopy, the 
rectal mucosa appears inflamed, bleeds easily and ulcers 
may be seen. The diagnosis is established and carcinoma 
excluded by endoscopy and a barium enema. 

Carcinoma 

The colon and rectum are among the commonest sites 
for carcinoma. Symptoms and signs depend upon the 
position and malignancy of the tumour and whether it 



A Figure 4.35 Ulceration of the buccal mucosa in a patient 
with Crohn’s disease 
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consists mainly of an ulcerative lesion or a stricture. 
Rectal carcinoma usually presents with blood, mucus 
and sometimes pus in the stool and can often be felt with 
the finger or seen through the proctoscope. Blood from 
an ulcerating carcinoma of the colon or caecum may not 
be visible in the stool, and in these cases the first symp- 
toms are often anaemia and loss of weight. An abdom- 
inal tumour may be felt, but it must be remembered that 
the sigmoid colon, a common site for carcinoma, is not 
accessible to palpation. Alteration in bowel habit is an 
important symptom of the carcinoma especially when 
there is a stricture. Increasing constipation, sometimes 
alternating with diarrhoea, may be followed by colicky 
pains due to intestinal obstruction. Highly malignant or 
neglected lesions may first present with signs of peri- 
toneal invasion or distant metastases. Radiography fol- 
lowing a barium enema and endoscopy with biopsy are 
used to confirm the diagnosis. 

Diverticulitis 

Diverticula are balloon-like protrusions of the colonic 
mucosa through parts of the wall where the muscle layers 
are weakened or absent. Diverticulosis is a common con- 
dition in elderly obese subjects, particularly in those who 
suffer from chronic constipation. Symptoms occur only 
if the diverticula are inflamed (diverticulitis) and include 
fever, colicky pain, constipation sometimes alternating 
with diarrhoea, haemorrhage and symptoms of cystitis 
if inflammation spreads to the bladder. A tender mass can 
sometimes be palpated, usually in the left iliac fossa. 

Irritable Colon 

This is the commonest gastrointestinal complaint in 
developed countries and is the result of a poorly under- 



A Figure 4.36 Pyoderma gangrenosum in a patient with 
ulcerative colitis 


stood disorder of motility that often affects not only the 
colon but also other parts of the gastrointestinal tract. 
Symptoms include constipation with fragmented pellet- 
like stools, diarrhoea (often alternating with constipa- 
tion), abdominal pain, bloating, flatulence and the 
passage of mucus. The diagnosis is easy when symptoms 
are classical and of long-standing. However, it is impor- 
tant, particularly when symptoms are of recent onset, to 
exclude more serious causes such as carcinoma or 
inflammatory bowel disease. Furthermore, there are 
other less serious causes, such as intolerance to certain 
foods. Apart from coeliac disease (page 74), the most 
important of these is hypolactasia, an inability to split 
the disaccharide lactose in cow’s milk which results in 
diarrhoea and flatulence. 

Intestinal Obstruction 

The small as well as the large intestine may be involved. 
When the cause is mechanical, as in strangulated hernia, 
mural growths or volvulus, constipation and colic are 
the initial symptoms. Soon, however, vomiting follows 
as a distinguishing feature in cases of acute obstruction. 
At first the vomitus consists of the stomach contents, 
later of bile regurgitated from the duodenum, and later 
still of the faeculent contents of the small intestine. In 
chronic cases of obstruction, especially of the large 
bowel, this characteristic vomiting is not present and the 
diagnosis must depend upon the history of constipation 
and colic and special methods of examination. It must 
be emphasized again that the symptoms assume a spe- 
cial importance when they are persistent, for colic may 
arise from trivial disorders such as irritant food, tem- 
porary constipation or purgatives, but as a rule it passes 
away in such cases within a few days. 

Paralytic ileus (adynamic ileus) is most common in 
cases of peritonitis but may occur in many painful tho- 
racic and abdominal lesions. Constipation is associated 
with progressive gaseous abdominal distension, but col- 
icky pain is uncommon and the abdomen is silent on 
auscultation. More rarely, vascular insufficiency 
(ischaemia) may give a similar clinical picture. 

Special Investigations 

A plain X-ray of the abdomen may reveal distended 
loops of bowel with fluid levels in cases of intestinal 
obstruction. Abnormalities in the structure or activity of 
the intestines can be studied by radiographs taken over 
a 24-hour period after a barium meal (barium follow- 
through). If small intestinal disease is suspected, a spe- 
cial barium preparation can be introduced in controlled 
amounts directly into the small bowel via a nasoduode- 
nal tube (small bowel enema). The outline of the large 
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intestine is better demonstrated by injection of barium 
via the anus (barium enema). The rectum and lower 
reaches of the sigmoid colon are poorly visualized in 
radiographs and such lesions as carcinoma, polyps, 
ulceration and haemorrhoids may be overlooked. 
Endoscopic methods are therefore employed for exam- 
ination of the anal canal (proctoscopy) and for the lower 
sigmoid and rectum (sigmoidoscopy). The flexible fibre- 
optic endoscope permits inspection of the mucosa 
throughout the whole length of the colon (colonoscopy). 

Examination of the faeces plays an important part in 
the diagnosis of intestinal diseases. Inspection of the 
faeces with the naked eye is described on page 70. 
When foreign bodies such as gallstones and intestinal 
worms are anticipated, the stool should be washed 
repeatedly through muslin or a fine sieve. The most 
important chemical test applicable in the clinic room is 
that for occult blood. This is of great value in the detec- 
tion of slight continual bleeding from ulceration or car- 
cinoma of the stomach or intestines. Occult blood is 
recognized by smearing a little stool on a guiac -impreg- 
nated filter paper inside a plastic or cardboard wallet. A 
blue colour indicates a positive reaction produced by the 
pseudo-peroxidase activity of haemoglobin. Microscopy 
of the faeces may reveal pus cells, red cells, bacteria, ova 
and parasites such as Entamoeba histolytica. Culture of 
the faeces permits a more precise identification of patho- 
genic bacteria. These methods are used for the recogni- 
tion of infections and infestations of the bowel and are 
thus essential to the investigation of diarrhoea. Faecal fat 
excretion is measured by chemical analysis of the total 
amount of faeces passed over a period of 3-5 days while 
the patient is taking a normal ward diet. An amount 
greater than 5 g daily indicates malabsorption of fat from 
the small intestine. Because of the unaesthetic nature of 
the laboratory analysis of faecal fats, there are continu- 
ing attempts to develop alternative tests for fat malab- 
sorption, such as the 14 C-triolein breath test. A useful 
qualitative side-room test is to add a lipophilic dye to a 
faecal smear and examine this microscopically for stained 
fat globules. 

Failure to absorb other constituents of the diet can be 
detected by measuring their levels in the blood (e.g. serum 
iron, vitamin B n , folate, protein, calcium) or the amount 
excreted in the urine after ingestion of the appropriate sub- 
stance (e.g. xylose excretion test. Schilling test). In a patient 
with intestinal malabsorption, vitamin B 12 deficiency sug- 
gests a lesion in the lower ileum (where the vitamin is 
absorbed) or a blind loop syndrome. A normal xylose 
excretion test helps to distinguish pancreatic disease, in 
which only fat absorption is impaired, from intestinal 
causes of malabsorption. 


A fragment of jejunal mucosa can also be obtained by 
means of a biopsy device which consists of a knife actu- 
ated within a small capsule at the end of a flexible tube 
(Crosbie capsule). Histological examination of the jeju- 
nal mucosa is of particular value in the diagnosis of adult 
coeliac disease (gluten enteropathy), in which there is 
marked atrophy of the villi. 

DIAGNOSIS OF DISEASES 
OF THE PERITONEUM 


It is convenient to consider the peritoneum at this stage 
in view of its close association with the alimentary tract. 
In the description of abdominal pain it has already been 
pointed out that the peritoneum plays a great part in the 
production of pain in disease of individual viscera, and 
it is preferable to envisage such diseases as appendicitis 
and cholecystitis as diseases affecting the appendix and 
gallbladder with their enveloping visceral and neigh- 
bouring parietal peritoneum. 

In some instances the involvement of the peritoneum 
is the most important aspect of the case. This is so in 
acute generalized peritonitis and in certain forms of 
chronic peritonitis. 

Acute Generalized Peritonitis 

The examination of the ‘acute abdomen’ more frequently 
falls to the family doctor or surgeon than to the physi- 
cian, but acute abdominal accidents are not infrequent 
in medical wards, and the condition therefore warrants 
some attention here. The symptoms are similar whatever 
the cause of the acute peritonitis (e.g. perforated ulcer, 
ruptured appendix abscess, acute pancreatitis). Intense, 
agonizing abdominal pain and circulatory collapse are 
the notable features. Other points of distinction are 
familiar to the surgeon, such as the less severe pain of a 
perforation into the lesser sac of the peritoneum, but only 
general features will be described here. 

Inspection shows the abdomen to be fixed, exhibit- 
ing little if any movement with respiration. Breathing is 
of a thoracic type. The anxious distressed facies leaves 
no doubts as to the severity of the symptoms. 

Palpation shows extreme abdominal tenderness and 
board-like rigidity of the abdominal muscles. The ten- 
derness is often accompanied by hyperaesthesia of the 
skin. ‘Rebound tenderness’, a characteristic sign of acute 
peritonitis, can be elicited by gentle pressure on the 
abdominal wall followed by sudden withdrawal of the 
palpating hand. 

Percussion - which, if employed, should be practised 
gently - may demonstrate tympanites due to the paresis 
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of the intestinal musculature and the accumulation of 
gas in the intestines. Free gas may also be present in the 
peritoneal cavity, causing tympany in place of the usual 
liver dullness, and free fluid can sometimes be detected. 

Auscultation. Bowel sounds may disappear com- 
pletely in the later stages due to paresis of the intestinal 
musculature. 

Several conditions may simulate peritonitis quite 
closely, and when the signs are at all indefinite particu- 
lar care should be taken to examine other systems. 
Severe abdominal pain may be caused by myocardial 
infarction, ketoacidosis in diabetes, aortic aneurysm, 
mesenteric arterial occlusion, diaphragmatic pleurisy, 
nerve root irritation, tabes dorsalis and acute porphyria, 
to mention only the more important lesions. 

Chronic Peritonitis 

Several types of chronic peritonitis are described but the 
most important is the tuberculous form, though even 
this has become rare in Western countries. Causes of 
chronic peritonitis include the carcinoid syndrome and 
certain drugs such as the beta-blocking agent practolol 
and methysergide used in the treatment of migraine but 
there are now effective alternatives to these drugs. 
Chronic fibrosis of the peritoneum, especially of its pos- 
terior parts, can also occur without any evident precip- 
itating cause. Chronic peritonitis is less common than 
peritoneal neoplasia, but the symptoms and signs are 
similar and the prognosis much more favourable in the 
former condition. This diagnosis should therefore 
always be considered in any patient presenting with the 
clinical features of chronic peritoneal disease. 

The symptoms are indefinite and depend more upon 
mechanical interference with the stomach and intestines 
than upon the disease of the peritoneum itself. Thus 
colic, constipation and diarrhoea may occur. 
Constitutional symptoms of the causative disease are 
added, e.g. loss of weight, anaemia, and fever, in the case 
of tuberculosis. Peritoneal fibrosis can also lead to the 
symptoms and signs of chronic renal failure due to bilat- 
eral ureteric obstruction. 

Inspection may show enlargement of the abdomen 
due to the presence of ascites (see Figure 4.22) or of infil- 
trating masses in the peritoneum. The signs of ascites 
have been described. Peritoneal masses are most com- 
monly seen in the upper abdomen lying in a transverse 
manner so that they may resemble an enlarged liver or 
a loaded transverse colon. Their contour, however, is 
more irregular and does not conform to the shape and 
size expected from these viscera. 

Palpation helps to define a ‘rolled omentum’ of this 
kind from the liver and transverse colon. 


Special Investigations 

The main investigations of value in the diagnosis of peri- 
toneal diseases are paracentesis and peritoneoscopy. 
Paracentesis (needle aspiration of the peritoneal cavity) 
is sometimes used for the relief of ascites, and micro- 
scopic examination or culture of the ascitic fluid can be 
helpful in identifying the organism responsible for a 
chronic peritonitis (e.g. tuberculosis) and for demon- 
strating carcinoma cells in malignant cases. 
Peritoneoscopy (inspection of the peritoneal cavity 
through an illuminated tube) is sometimes used to deter- 
mine the cause of ascites or liver enlargement when it is 
desirable to avoid laparotomy. Peritoneal biopsy may 
help to distinguish inflammatory from neoplastic disease. 

DIAGNOSIS OF DISEASES OF THE LIVER 

Serious disease of the liver may be present without 
abnormal physical signs, as quite a small amount of liver 
tissue appears able to carry on the functions of the dis- 
eased portions. 

A suspicion of liver disease may be aroused by 
enlargement of the organ especially if it is hard or irreg- 
ular in outline; more rarely by diminution in size sus- 
pected by increased resonance over right lower ribs. 
Portal hypertension and hepatocellular failure also pro- 
duce characteristic signs (see Table 4.7). 

Many of the causes of liver enlargement and jaundice 
are not primarily those of liver disease and necessitate 
the examination of other systems for the discovery of 
their cause (see Chapter 8). 

Three primary diseases of the liver need mention, 
namely infective hepatitis, cirrhosis and abscess. 

Infective Hepatitis 

This is due to a virus infection of the liver. The onset is 
characterized by marked anorexia, nausea, vomiting and 
depression, associated with evidence of general toxicity, 
e.g. fever and malaise. After a few days the nausea and 
toxicity lessen, but the patient then becomes jaundiced, 
the liver enlarges and some pain may occur in the right 
hypochondrium. Darkness of the urine and pallor of the 
faeces may be noticed before any change in the colour of 
the skin. The jaundice fades over the next week to ten 
days; complete recovery in a few weeks is the rule. In some 
rare fulminating cases an acute necrosis of the liver cells 
(acute hepatic necrosis) leads to hepatic coma in which the 
patient is usually deeply jaundiced, the liver decreases in 
size, and there is a characteristic foetor hepaticus. Hepatic 
cirrhosis may be a late complication of type B or C hepati- 
tis, but type A infection produces no chronic sequelae. 
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PRODUCTION OF SYMPTOMS AND SIGNS IN LIVER DISEASE 

Pathological changes 

Functional disturbance 

Symptoms and signs 

Mechanical factors 

1 Change in consistency and size 

The liver may be enlarged or smaller, 

(e.g. cirrhosis or 

smooth or irregular, soft, firm or hard 

congestive cardiac 

2 Rapid stretching or involvement 

Pain in right hypochondrium, intense 

failure) 

of capsule 

nausea and vomitting 

Portal hypertension 

1 Rise in portal vein pressure 

Splenomegaly 


2 Congestion of splanchnic vessels 

Anorexia, nausea, flatulence and 
abdominal discomfort 


3 Development of collateral circulation 

Oesphageal varices and haematemesis; 
internal haemorrhoids and caput medusae 
(Figure 4.36) 


4 Intoxication of brain by crude 

Hepatic encephalopathy manifested by 


nitrogen products from gut which 

personality changes progressing through 


have bypassed the liver filter in 

stupor to coma. Also motor changes 


anastomatic channels 

including a flapping tremor 

Hepatocellular failure 

1 Reduction in serum albumin with 

Ascites and generalized oedema 

resultant lowering of colloid osmotic 
pressure 

(Figure 4.37) 


2 Failure to excrete bilirubin glucuronide 

Jaundice (Figure 4.38) 


3 Failure to store certain vitamins, e.g. 
vitamin K 

4 Impaired detoxication of various 
metabolites may lead to a raised blood 
level and toxic symptoms: 

Bleeding tendency 


Oestrogens 

Spider naevi (Figure 4.39), 
palmar erythema, gynaecomastia, 
loss of body hair and testicular atrophy 
(see Figures 4.40 and 4.41) 


Aldosterone 

Aggravation of oedema 


Crude nitrogenous products from 
the gut 

Hepatic encephalopathy 


Morphine and barbiturates 

Dangerous sensitivy to these drugs 


A Table 4.7 


Cirrhosis of the Liver 

This condition is characterized by necrosis of hepatic 
cells followed later by fibrosis, nodular regeneration and 
abnormalities of the hepatic circulation. The commoner 
causes are as follows: 

1 Toxins: These include alcohol and certain drugs (e.g. 
methyldopa). Alcohol probably accounts for most 
cases of cirrhosis in Western countries. 

2 Infections: Hepatic cirrhosis occasionally follows 
severe or repeated attacks of viral hepatitis (see above). 

3 Auto-immune reaction may take the form of primary 
biliary cirrhosis or chronic active hepatitis. Primary bil- 
iary cirrhosis is mainly a disease of middle-aged women 
and usually presents as an obstructive type of jaundice 


with troublesome pruritus. Chronic active hepatitis can 
occur at any age and in either sex and may simulate the 
clinical picture of a persistent or recurrent viral hepati- 
tis (see above). In these forms of cirrhosis, auto-anti- 
bodies are usually present in the blood. 

4 Metabolic causes of cirrhosis are rare but also impor- 
tant because effective treatment is available. 
Haemochromatosis , although it most often presents 
in middle-aged or elderly men, is probably a genetic 
abnormality of iron absorption. This results in iron 
deposition in the liver, pancreas, skin, gonads and joints 
to cause cirrhosis, diabetes, pigmentation, testicular 
atrophy and arthropathy. The condition can also result 
from excessive intake of iron from repeated blood 
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A Figure 4.37 Ascites and caput medusae 



A Figure 4.38 Jaundice 



A Figure 4.39 Giant spider naevi on dorsum of hand 



A Figure 4.40 Spider naevus on the forearm of a patient 
with hepatic cirrhosis 



M Figure 4.41 
Cirrhosis of 
the liver: 

palmar 
erythema and 
white nails 


transfusion and may respond to regular venesection. 
Wilson's disease (hepatolenticular degeneration) is also 
a congenital metabolic defect. Copper is deposited in 
the liver, brain and cornea. It usually shows itself in 
childhood with extrapyramidal or psychiatric features 
as well as cirrhosis, and may be recognized by the pres- 
ence of Kayser-Fleischer rings in the cornea (see page 
30). Another rare metabolic cause for juvenile cirrho- 
sis of the liver is congenital deficiency of 0 ^-antitrypsin. 

5 Congestive changes in the liver from chronic 
cholestasis (‘biliary cirrhosis’) or right-heart failure 
(‘cardiac cirrhosis’) are usually reversible if the cause 
is removed and rarely lead to true cirrhosis as defined 
in the first paragraph of this section. 

The chief symptoms and signs of cirrhosis can be attrib- 
uted to three main causes: 

1 Enlargement of the liver, followed by shrinkage in the 
later stages - the surface is finely granular, but this 
can rarely be detected except through a very thin 
abdominal wall. 

2 Portal hypertension. 

3 Hepatocellular failure. 
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The symptoms and signs attributable to these last two 
causes are listed in Table 4.7 (see also Figures 4.39-4.41). 
Nail changes of uncertain cause also occur in hepatic cir- 
rhosis; these include clubbing and leukonychia. 

Liver Abscess 

Multiple abscesses of the liver may result from systemic 
infection, but, more commonly, from spread of suppu- 
rative processes through the portal system from some 
other part of the alimentary tract - e.g. the appendix. 
The latter condition is known as portal pyaemia and the 
liver symptoms are essentially secondary; it has become 
relatively rare since the introduction of broad-spectrum 
antibiotics. Diverticulitis and biliary tract sepsis are now 
the usual causes. 

Amoebic abscess of the liver, although strictly speak- 
ing secondary to amoebic infection of the intestine, 
forms such a separate entity that it is considered here as 
a primary disease of the liver. Pain over the liver, tox- 
aemia and fever are the characteristic symptoms. The 
liver is enlarged and tender, and irregularities in the sur- 
face of the organ are occasionally found. Examination 
of the stools may show the presence of Entamoeba his- 
tolytica , and a puncture of the liver itself through the 
abdominal wall or intercostal space enables the typical 
‘anchovy sauce’ pus to be withdrawn (see also Chapter 
13). The diagnosis may be made reliably by a serologi- 
cal fluorescent antibody test. 

A rarer cause of liver abscess is actinomycosis, which 
is secondary to a focus elsewhere in the alimentary tract, 
usually in the ileocaecal region. 

Special Investigations 

Radiology 

The liver cannot be displayed by conventional radio- 
logical techniques but is well shown by both ultrasound 
examination and computed tomography (CT scanning). 
These are useful for detecting filling defects in the liver sub- 
stance (e.g. cysts, abscesses, tumours) and for diagnosing 
dilated hepatic ducts in extrahepatic obstruction and are 
therefore valuable in establishing the cause of jaundice. As 
well as showing the presence of extrahepatic obstruction, 
they may show the level and nature of the block (e.g. car- 
cinoma of the pancreas), but usually direct cholangiogra- 
phy will be needed to confirm this (see below). 

A radionuclide scan of the liver is useful in showing fill- 
ing defects greater than 2 cm in diameter, such as metas- 
tases, cysts and abscesses. Characteristic patterns of uptake 
may be seen in hepatocellular disease such as cirrhosis. 

Portal hypertension may be diagnosed by the finding 
of oesophageal varices on barium swallow (Figure 4.42) 
or at endoscopy which may show gastric varices (Figure 


4.43) . The site of the obstruction can be identified by 
the injection of contrast medium into the spleen or, via 
the aorta, into the splenic artery, whence it fills the 
splenic and portal veins (Figure 4.44). 

Magnetic resonance imaging gives high quality 
images of the liver although it has not yet replaced 
computed tomography. 

Histology 

Histological examination of the liver may be of value 
in the diagnosis of cirrhosis, tumours, infiltrations and 
infections of the liver, and for assessing the activity of 
a chronic hepatitis as in certain auto-immune disorders. 
A fragment of liver tissue can be obtained for this pur- 
pose by percutaneous needle biopsy and may be used 
for immunological tests, chemical estimations and 
enzymology. 

DIAGNOSIS OF DISEASES OF THE 
G ALLBLADDER AND BILE DUCTS 

Cholecystitis 

Inflammation of the gallbladder commonly results from 
gallstones, and its symptoms are often combined with 
those due to calculi. Occasionally acute cholecystitis may 
occur without stones - acute acalculous cholecystitis. 

◄i Figure 4.42 
Oesophageal varices. 

Note the rounded filling 
defects displacing the 
barium in the 
oesophagus 
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This is usually a surgical emergency terminating in gall- 
bladder gangrene, and may be a complication of severe 
burns or follow major surgery. 

Pain in the right hypochondrium and at the inferior 
angle of the right scapula is common. If the patient takes 
a slow, deep breath whilst the examiner’s fingers are 
pressed firmly but gently over the right hypochondrium, 
there may be momentary interruption of breathing 
because of pain (Murphy’s sign). Acute cholecystitis is 
accompanied by constitutional disturbances such as fever 
and leucocytosis, and on palpation there may be marked 
tenderness and guarding. The significance of the classical 
gallbladder symptoms of fat intolerance, flatulent dys- 
pepsia and abdominal discomfort is now doubtful. 

In acute cases greater constitutional disturbances such 
as pyrexia and leucocytosis are present together with 
more pronounced tenderness and guarding. 

Gallstones 

These may produce the symptoms of cholecystitis just 
described. If a stone lodges in the neck of the gallblad- 

^ Figure 4.43 
Gastric varices 
showing mucosal 
irregularity 
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der or passes into the cystic or common bile duct, a char- 
acteristic attack of biliary colic results (see page 57). 
Obstruction of the common bile duct gives rise to jaun- 
dice (see page 57). Although gallbladder carcinoma is 
rare, when it is seen it is almost always in a gallbladder 
containing calculi. 

Special investigations 

The diagnosis of calculous gallbladder disease is made 
either by ultrasonography or cholecystography. About 
20 per cent of calculi are calcified and will therefore show 
up on a plain abdominal radiograph (Figure 4.45). If a 
stone is occluding the cystic duct, contrast material in 
bile cannot enter the gallbladder and it will be reported 
on oral cholecystography to be ‘non-functioning’. Other 
causes of failing to opacify the gallbladder are poor 
hepatic function or jaundice and failure to swallow or 
absorb the cholecystogram tablets. 

The bile ducts may be seen on ultrasound or CT scan 
but direct cholangiography is often necessary, and three 
methods are available. Intravenous cholangiography 
rarely gives a clear diagnosis, and is unsuccessful if there 
is more than minimal jaundice. Endoscopic retrograde 
cholangiography (ERCP) (Figures 4.46 and 4.47) and 
percutaneous cholangiography (PTC) give excellent visu- 
alization of the biliary system, although PTC may be dif- 
ficult if the ducts are not dilated. 


DIAGNOSIS OF DISEASES 
OF THE PANCREAS 


Three lesions may be mentioned as illustrative types of 
pancreatic disease. 




A Figure 4.44 Porto-splenogram. A direct injection into the 
spleen demonstrating the dilated gastric veins in portal 
hypertension 



^ Figure 4.45 
Radio-opaque 
stones filling the 
gallbladder and 
cystic duct 
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Figure 4.46 
Impacted stone in 
common bile duct 
showing ERCP 
catheter entering 
the ampulla 




Pancreatitis 

In acute pancreatitis there is intense agonizing upper 
abdominal pain with shock due to extravasation of 
blood and pancreatic secretions into the peritoneal 
cavity. An abdominal catastrophe is confirmed by the 
findings of severe tenderness and muscular rigidity and 
the diagnosis suggested by a raised serum amylase. 

Chronic pancreatitis is nearly always alcohol- 
induced. The cardinal features are pain, exocrine insuf- 
ficiency (protein malnutrition and steatorrhoea) and 
endocrine insufficiency (diabetes mellitus). The pain may 
be particularly severe and unrelenting, situated in the 
central abdomen, often radiating through to the back 
and eased by leaning forward. 

Cancer of the Pancreas 

The early symptoms are those common to many dys- 
pepsias; pain, loss of appetite and flatulence. The pain 
is usually of a persistent boring type which radiates to 
the back and disturbs the patient’s sleep. Just as in 
chronic pancreatitis it is sometimes partially relieved by 
bending forwards over a chair or bed, a posture not 
infrequently adopted by the patient. There are also 
symptoms of malignant disease, namely loss of weight, 
loss of strength and the development of cachexia. An 
important sign when present is jaundice of a persistent 
and increasing nature, due to the increasing constriction 
of the common bile duct by the growth. The tumour 
may be palpable in the epigastrium, especially if the 
patient is examined in the knee-elbow position. Painless 
jaundice and enlargement of the gallbladder may occur 
when the head of the pancreas is involved. It is more dif- 
ficult to diagnose lesions in other parts of the gland. 

Evidence of pancreatic insufficiency is often only 
slight until the late stages of the disease, and in many 
cases sufficient pancreatic tissue is left to carry on the 


functions of the organ. Because local functional and 
structural evidence of pancreatic carcinoma is often 
scanty, the tumour may first present with systemic man- 
ifestations of cancer such as unexplained weight loss, 
metastatic spread (e.g. lymphangitis carcinomatosa of 
the lung) or recurrent venous thromboses (throm- 
bophlebitis migrans). 

Fibrocystic Disease of the Pancreas 
(Cystic Fibrosis) 

This congenital abnormality of the pancreas is one mani- 
festation of a diffuse disorder of exocrine glands and their 
secretions. The mucous glands of the bronchi, the sweat 
glands and the testes are also involved. The disease usu- 
ally presents in infancy with recurrent bronchial infections 
associated with bronchiectasis and bulky fatty offensive 
stools due to steatorrhoea of pancreatic origin. Some vic- 
tims die in childhood or adolescence, usually from respi- 
ratory infection, but with modern broad spectrum 
antibiotics an increasing proportion now survive to adult 
life. The males are usually infertile because of impaired 
testicular function. A diagnostic feature of the disease is 
the high salt content of the sweat. 

Endocrine Disorders 

Abnormalities of endocrine secretion relating to the pan- 
creas are mentioned elsewhere and include diabetes mel- 
litus, insulin-secreting tumour of the islet cells causing 
spontaneous hypoglycaemia (Chapter 12) and peptic 
ulcer with diarrhoea due to a gastrin-secreting adenoma 
(see page 56). 

Special Investigations 

Diseases of the pancreas, especially alcoholic chronic 
pancreatitis, are sometimes associated with calcification 
and this can be demonstrated in a plain radiograph of 
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the abdomen. A barium meal may reveal widening of 
the duodenal loop in cases of carcinoma of the head of 
the pancreas. Other techniques for delineating the phys- 
ical contours of the pancreas include the use of ultra- 
sound, computerized axial tomography and coeliac axis 
angiography. The anatomy of the pancreatic duct system 
can be demonstrated by cannulation of the ampulla of 
Vater and introduction of contrast medium at the time 
of fibreoptic duodenoscopy (retrograde pancreatogra- 
phy, Figure 4.48). In diseases of the pancreas, there may 
be a deficiency of enzymes in the bowel as a result of 
obstruction to the pancreatic duct (e.g. in carcinoma) or 
an excess of enzymes, e.g. amylase or lipase, in the blood 
and urine due to leakage from pancreatic cells (e.g. in 
acute pancreatitis). A lack of lipase in the bowel leads 
to steatorrhoea due to excess of neutral fats in the stool, 
while lack of trypsin causes deficient protein digestion 
with the appearance in the stool of striated muscle fibres. 
Normally only small amounts of pancreatic digestive 



^ Figure 4.48 
Retrograde 
pancreatography 
via the 

duodenoscope 
illustrating normal 
pancreatic duct 
systems 


enzymes find their way into the bloodstream and appear 
in the urine. Pancreatic secretion can also be obtained 
for analysis by aspirating the duodenal contents after the 
injection of a pancreatic stimulant (e.g. secretin). 
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Renal, urinary and genital systems 


Symptoms suggesting diseases of the kidney and urinary 
tract include: 

1 Disturbances in the act of micturition, including 
frequency, retention, incontinence and dysuria. 

2 Alteration in the amount of urine. 

3 Alteration in the appearance of the urine. 

4 Pain: renal, ureteric, vesical or urethral. 

5 General symptoms of abnormal renal function. 

DISTURBANCES IN THE ACT 
OF MICTURITION 


Frequency (without increase in the amount of urine) 
results from irritation of the bladder by infection, stone, 
tumour or blood; or from a reduction in the capacity of 
the bladder by fibrotic contraction or pressure from a 
pelvic tumour. In all these conditions, the patient’s sleep 
is disturbed by the need to micturate {nocturia), whereas 
frequency due to emotional causes or cold is usually con- 
fined to the waking hours. Polyuria may also lead to 
frequency (see below). 

Retention occurs in obstructive lesions of the ure- 
thra such as stricture and prostatic hypertrophy, in dis- 
eases of the spinal cord or sacral nerve roots and in 
coma due to various causes. Complete retention may be 
heralded by a phase of hesitancy (delay in starting mic- 
turition), by a poor or intermittent stream and by ter- 
minal dribbling. 

Incontinence of urine is common when the mental 
faculties are impaired, especially in the elderly and those 
with cerebrovascular lesions. In spinal cord diseases 
retention of urine is often followed by incontinence due 
either to overflow or to reflex evacuations of the blad- 
der. Among the commoner neurological diseases result- 
ing in incontinence are paraplegia, especially traumatic, 
and multiple sclerosis. Incontinence can also result from 
disease or deformity of the lower urinary tract such as 
a vesicovaginal fistula, a prolapsed uterus with cysto- 
cele, or muscular weakness in parous women. In these 
circumstances it is usually provoked by coughing or 
sneezing (‘stress incontinence’). In men prostatic enlarge- 
ment, benign or malignant, has the same result, which 
also occurs (fortunately rarely now) after prostatectomy. 
Precipitancy, the sudden onset of micturition without 
warning, is another cause of occasional incontinence, 
especially in neurological disorders. 


Dysuria means difficulty in micturition and may thus 
include some of the symptoms already discussed. More 
commonly, however, the term is used to describe pain or 
discomfort during the act of micturition which usually 
results from disease of the bladder, prostate or urethra 
(see below). 

ALTERATION IN THE 
AMOUNT OF URINE 


The urine volume may be increased ( polyuria ) or dimin- 
ished ( oliguria ) or negligible {anuria). 

Polyuria 

Large quantities of urine will be passed if the reabsorp- 
tion of water from the tubular fluid is impaired in any 
way. Normally fluid is delivered to the tubules from the 
glomerular capillaries at a rate of 120 ml/min; 99 per 
cent of the water delivered to the tubules is reabsorbed 
secondarily to the reabsorption of sodium, chloride and 
other solutes. The formation of normal urine depends 
on the concentration gradient between the cortex, 
medulla and the papillae of the kidney; this gradient is 
determined by the functional anatomy of the loop of 
Henle, the secretion of antidiuretic hormone (vaso- 
pressin) by the posterior pituitary and the sensitivity of 
the tubular cells to vasopressin. 

The urine volume is increased normally following the 
ingestion of large quantities of fluid, especially when this 
contains substances with a diuretic action (e.g. alcohol, 
tea, coffee). Polyuria may also result from nervousness 
(e.g. during medical examination). Diseases causing 
polyuria include the following: 

1 Chronic renal failure: the solute load filtered and 
excreted by each of the few remaining nephrons is 
greatly increased, and there are not enough nephrons 
to maintain an effective medullary concentration 
gradient. 

2 Diabetes mellitus: the osmotic effect of the unreab- 
sorbed glucose prevents reabsorption of water from 
the tubular fluid. 

3 Neurohypophysial diabetes insipidus: the secretion 
of vasopressin is impaired e.g. following trauma to 
the head. 

4 Nephrogenic diabetes insipidus: where the tubules are 
insensitive to the action of vasopressin. This occurs 
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primarily in a rare familial condition and secondarily 
in hyperparathyroidism and potassium depletion. 

5 Oedematous states, such as cardiac failure, cirrhosis 
and the nephrotic syndrome treated with diuretics 
that primarily impair the tubular reabsorption of 
sodium chloride and thence the reabsorption of water. 

In chronic renal failure, diabetes mellitus, and diabetes 
insipidus, thirst and polydipsia result from the abnormal 
losses of water and are often the presenting symptoms 
of the underlying disorder. 

Oliguria and Anuria 

The urine volume is diminished physiologically under 
conditions of water deprivation. In a healthy subject the 
functions of the kidney can be maintained with the pas- 
sage of as little as 500 ml of urine daily. 

Oliguria may be defined as the passage of less than 
500 ml of urine daily. This may occur in pre-renal con- 
ditions, such as shock, haemorrhage, dehydration and 
cardiac failure, when the kidney is not damaged but the 
renal blood flow and glomerular filtration rate are 
diminished. Oliguria is also found in established acute 
renal failure from primary renal disease such as acute 
glomerulonephritis. 

Anuria can result from infarction of a single kidney 
or of both kidneys through massive embolization or dis- 
secting aneurysm of the abdominal aorta with occlusion 
of the renal arteries. Other causes include bilateral cor- 
tical necrosis, which may follow severe postpartum 
haemorrhage, and complete obstruction of the ureters 
from bilateral stone or retroperitoneal fibrosis. Care 
must be taken to prove that failure to pass urine is due 
to anuria and not retention of urine. The lower 
abdomen must always be examined for a distended 
bladder and catheterization may be necessary to exclude 
obstruction of the urethra. 


ALTERATION IN THE APPEARANCE 
OF THE URINE 


This is considered more fully under the examination of 
the urine (page 91). It is only necessary here to point out 
that the patient may first suspect urinary disease by 
noticing alteration in the colour and general appearance 
of the urine, e.g. red or smoky brown in haematuria, 
cloudy with an offensive smell when infected, frothy 
with proteinuria and dark orange or brown in obstruc- 
tive jaundice. Various drugs may colour the urine, caus- 
ing alarm or sometimes delight if the patient thinks it 
reflects the efficacy of treatment. 


Pain 

In acute glomerulonephritis there may be a dull ache in 
the lumbar regions. Pain is common in acute pyelone- 
phritis and is usually localized to the renal angle on the 
side of the affected kidney. Pain is particularly associ- 
ated with any obstruction of the ureter, either at its 
origin in the pelvis of the kidney, during its course in the 
abdomen or at its entrance into the bladder. Obstruction 
may be caused by stones or by solid material such as 
blood or pus in urinary infections. An obstruction of 
uncertain nature is sometimes present in hydronephro- 
sis; hence pain is also common in this condition. Only 
rarely is the obstruction caused by stricture or kinking 
of the ureter (e.g. by an aberrant renal artery). In some 
of these instances the characteristic pain of renal colic 
may be present (Figure 5.1). This consists of intense 
sharp pain generally referred in the first place to the 
lumbar region, i.e. at the renal angle (outer edge of erec- 
tor spinae and the low'er border of the 12th rib). It radi- 
ates forwards into the abdomen and downwards into 
the groin, the testis or the thigh. This spread is due to 
ureteric colic. Vomiting, sweating and great prostration 
generally accompany these attacks, which may last for 
several hours, especially when calculus is the cause of 
the obstruction. Although certain movements may 
aggravate the pain, the patient is often restless and rolls 
from side to side in an effort to gain relief. In this regard, 
the pain of renal colic differs from that of peritonitis in 
which the patient prefers to lie still. Between attacks of 
renal colic a dull ache may be present in the loin. 

Pain arising from the bladder or urethra may be due 
to the passage of solid material such as pus, blood or 
stone and will then be similar in character to renal colic. 
Such pain is usually referred to the lower abdomen, the 
perineum and in the male to the glans penis. The term 



^ Figure 5.1 
Renal colic. Pain 
starts in the loin and 
radiates to the 
groin, and 
sometimes into the 
genitalia and thigh 
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strangury is sometimes used if the urine is passed 
painfully, drop by drop. A burning or scalding discom- 
fort is felt when there is inflammation of the lower uri- 
nary passages (c.g. cystitis or urethritis), especially if the 
urine is excessively acid. These pains generally occur 
during or at the end of micturition (see also Dysuria). 

General Symptoms 
Renal oedema 

In acute glomerulonephritis the oedema may be slight 
and short-lived, chiefly occurring in the face, though 
sometimes in dependent parts. In the nephrotic syn- 
drome the oedema may be generalized, extreme and 
long-standing. In severe chronic renal failure the devel- 
opment of oedema indicates that the failing kidney can 
no longer maintain homeostasis with respect to sodium 
and water and that the terminal stage of the illness is not 
far away. In all cases, renal oedema results from the 
inappropriate retention by the kidney of sodium chlo- 
ride and water. In acute glomerulonephritis, the reduc- 
tion in glomerular filtration rate with continued 
reabsorption of sodium and water by the tubules is 
probably to blame. In the nephrotic syndrome the mas- 
sive loss of proteins in the urine results in a fall in their 
plasma concentration. This leads to a reduction in the 
colloid osmotic pressure of the plasma and so to 
increased transudation of fluid into the tissues. The 
plasma volume is thus reduced, and in compensation the 
renal tubules reabsorb sodium chloride and water to 
expand the extracellular fluid volume until the plasma 
volume is restored. In chronic renal failure the tubular 
reabsorption of sodium is proportionately increased, but 
the glomerular filtration rate and the filtered load of 
sodium are reduced. Oedema often develops when more 
than 95 per cent of nephron function is lost and the 
glomerular filtration rate expressed as creatinine clear- 
ance falls below 5 ml/min. Renal oedema is not confined 
to the dependent parts as in heart disease and may be 
generalized (see Figure 5.13, page 97). In most patients 
the effect of gravity is apparent, ankle oedema develop- 
ing at the end of the day in the ambulant patient and 
sacral oedema in the patient who rests in bed. 

Symptoms due to high blood pressure 

Many of the clinical features of renal disease are due to 
associated hypertension, which may lead to disturbance 
of the cerebral circulation. In most patients the rise in 
blood pressure is caused by the retention of sodium chlo- 
ride and water with an increase in plasma volume and 
not by an increased secretion of renin. 

In acute nephritis there is often a sharp rise in blood 
pressure during the early stages so that convulsions and 


signs of cardiac failure may appear, but these are often 
indistinguishable from the effects of salt and water reten- 
tion. Hypertension in chronic renal disease may be asso- 
ciated with headaches, vomiting and left ventricular 
failure. 

Renal failure 

The clinical features of renal failure are as varied as the 
functions carried out by the normal kidney. The kidney 
has a considerable functional reserve, and the body has 
a surprising tolerance of the nitrogenous waste metabo- 
lites normally excreted in the urine. In most patients the 
failing kidney can maintain homeostasis with respect to 
body water and ionic concentrations of electrolytes as 
the glomerular filtration rate declines over a tenfold 
range from 100 ml/min to only 10 ml/min. When more 
than 90-95 per cent of nephron function has been lost, 
or when the system is stressed by trauma or by inter- 
current illness, the manifold features of the uraemic syn- 
drome appear. These have defied explanation in terms 
of a single identifiable uraemic toxin. Many can be 
attributed to the imbalance in fluid and electrolyte 
metabolism. Generally, the patient feels tired, listless and 
breathless on exertion. These features can often but not 
always be explained by anaemia which is frequently pre- 
sent and which reflects a decrease in erythropoietin 
secretion by the kidney. There may be purpura and 
bleeding from the gastrointestinal tract due to defective 
platelet function. 

Urogenital symptoms include thirst, polydipsia, 
polyuria and nocturia. In both sexes there is loss of 
libido and infertility, with impotence in men and sec- 
ondary amenorrhoea in women. 

Cardiovascular symptoms include precordial pain 
from pericarditis, ankle swelling, breathlessness on exer- 
tion and paroxysmal nocturnal dyspnoea from hyper- 
tension, with salt and water retention. 

The alimentary system is disturbed by anorexia, 
nausea, vomiting and sometimes diarrhoea. The breath 
has an ammoniacal odour from the breakdown in the 
mouth of urea to ammonium carbonate under the influ- 
ence of bacterial urease. The patient loses weight. 

The respiratory system is implicated in the hyper- 
ventilation that results from metabolic acidosis, and 
which the patient often does not notice (Kussmaul’s 
breathing). 

Central, peripheral and autonomic nervous system 
involvement leads to an inability to concentrate, muscle 
twitching, restlessness of the legs, paraesthesiae and 
pareses due to peripheral neuropathy and autonomic 
neuropathy with hypohidrosis, impotence and postural 
syncope due to hypotension. 
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The skeleton is affected in patients with long-standing 
renal disease even when renal function is only moder- 
ately impaired. Bone pain and pathological fractures 
indicate defective mineralization and secondary hyper- 
parathyroidism. These may result from a failure of the 
kidneys to synthesize the active metabolite of vitamin D 
and from their failure to excrete phosphate. Both may 
depress the plasma concentration of ionized calcium and 
thus stimulate increased secretion of parathyroid hor- 
mone and hypertrophy of the parathyroid glands. 

Ultimately there is extreme prostration, drowsiness, 
mental confusion, convulsions and coma, gastrointesti- 
nal haemorrhage and haemorrhagic pericarditis with 
cardiac tamponade. Death may also result from hyper- 
kalaemia or severe acidosis. 

PHYSICAL SIGNS: EXAMINATION 
OF THE RENAL, URINARY AND 
GENITAL SYSTEMS 


Examination comprises the following routine procedure: 

1 General examination of the patient, with particular 
attention to the cardiovascular system, nervous sys- 
tem and retinae. 

2 Examination of the abdomen to detect any enlarge- 
ment of the kidneys or any tenderness over these or 
over the ureters or bladder. Occasionally it may be 
possible to palpate a thickened ureter or tumours 
arising from the bladder. 

3 The external genitalia should also be examined 
especially for evidence of enlargement, neoplastic or 
inflammatory signs in the testis or epididymis and 
abnormalities in the urethra. 

4 Examination of the pelvic organs through the rec- 
tum or vagina. 

5 Examination of the urine by chemical and micro- 
scopical methods. 

GENERAL EXAMINATION 


The presence or absence of oedema should be noted in 
every case. The colour of the patient is important, as 
anaemia is a common secondary effect of nephritis. 
Undue dryness of the skin and haemorrhages should also 
be noted, as they are common in uraemia. In these cases 
the skin often has a dirty brownish appearance like 
fading sunburn. This may be due to the retention of uri- 
nary pigments or to the failure of the kidney to degrade 
melanocyte-stimulating hormone from the pituitary. 


Systematic examination should include measurement of 
blood pressure and a search for signs attributable to 
hypertension such as a thrusting left ventricular impulse, 
crackles at the lung bases, evidence of cerebrovascular 
disease and retinal vascular changes (Figure 5.2) (see 
also Chapter 10, page 220). Signs of uraemia may be 
found in the respiratory system (Kussmaul’s breathing), 
heart (pericardial friction rub), nervous system (twitch- 
ing, drowsiness, peripheral neuropathy) and alimentary 
tract (dry coated tongue, bloody diarrhoea). 

EXAMIN ATION OF THE ABDOMEN 

The Kidneys 

Palpation of the kidneys is best carried out with the 
patient in the recumbent position and the head slightly 
raised on a pillow. One hand is placed under the loin 
with the tips of the fingers resting against the erector 
spinae, while the other is placed flat on the abdomen 
with fingers pointing upwards towards the costal margin 
(Figure 5.3). The patient is then instructed to take a deep 
breath, and firm pressure is exerted by both hands at the 
height of inspiration, so that if the kidney is palpable it 
moves down into the space between the examining 
hands and is ‘trapped’. When the organ can be felt in 
this way it is recognized as a swelling with a rounded 
lower pole. The consistency of the swelling should be 
firm without hardness. It is not uncommon to feel the 
right kidney in women, and in some cases both kidneys 
may be freely movable and can be manipulated into dif- 
ferent parts of the abdomen (floating kidney). 

‘Tumours' of the kidney when of moderate size retain 
the characteristic kidney shape, but with experience can 
be recognized as larger than normal. Those commonly 
recognized on abdominal examination are hyper- 
nephromas and polycystic kidneys; the former may be 
unduly hard and somewhat irregular, while in the latter 
cystic swellings may be palpable as characteristic bosses. 

Inspection and percussion are of lesser importance, 
but tumours may show as a bulge in the loin which is 
dull on percussion and is best seen with the patient sit- 
ting up. Colonic resonance occurs in front of a renal 
tumour on the left side, thus distinguishing it from a 
splenic tumour. The character of the skin in the loin 
should also be noticed, as redness and oedema may be 
present in perinephric infection. 

The Bladder 

If distended with urine the bladder can be seen as a 
rounded or pyriform swelling arising from the pelvis 
(Figure 5.4) and extending upwards, sometimes as far 
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A Figure 5.2 Ophthalmoscopic appearance in renal disease 
showing hard retinal exudates and the macular fan’ 



A Figure 5.3 Palpation of the kidney. One hand is placed on 
the abdomen with the fingers pointing towards the costal margin, 
the other is pressed firmly against the loin. If the kidney is 
enlarged or mobile it moves downwards on inspiration and is 
sandwiched between the two hands 



A Figure 5.4 Distended 


as the umbilicus. Its outline is confirmed by palpation 
and percussion and its lower margin cannot be felt. A 
distended bladder must be distinguished from a preg- 
nant uterus or an ovarian cyst which may be of similar 
consistency. Proof that it is the bladder is obtained by 
catheterization, but voluntary evacuation should always 
be attempted first. 

THE EXTERNAL GENITALIA 


The external genitalia may provide some important clues 
to the diagnosis (see also Chapter 3, page 41). 

Male 

Meatal ulcer is a common cause of painful micturition, 
haematuria and retention in babies and infants. It is a 
sequel to circumcision and may lead to meatal stenosis. 
A purulent discharge in the adult is diagnostic of urethri- 
tis and in company with swelling and tenderness of the 
epididymis suggests gonorrhoea, but infection with 
Escherichia coli is now at least as common. Strictures can 
be palpated in the penile urethra. The epididymis which 
is moderately enlarged, craggy and only slightly tender 
suggests genito-urinary tuberculosis, while tethering of 
the scrotal skin posteriorly and sinus formation are diag- 
nostic. The ductus deferens (vas) is frequently thickened, 
but beading is uncommon. Swellings of the testis itself are 
more likely to be neoplastic, though orchitis occurs in 
mumps, and gummas are still occasionally seen. 
Hydrocele may be a sign of some other disease, inflam- 
matory or neoplastic, involving the tunica vaginalis. 

Female 

Vulvovaginitis due to monilial, trichomonal or gono- 
coccal infection will explain scalding in the adult and 
urethral caruncle, scalding and tenderness in the elderly. 
A cystocelc large enough to protrude from the vulva can 
cause retention; smaller cystoceles are often associated 
with stress incontinence. Vulval itching (pruritus vulvae) 
is an important early symptom of diabetes mellitus. 

EXAMINATION OF THE PELVIC ORGANS 

Male 

Rectal examination is necessary in all cases of suspected 
urinary disease. The left lateral or dorsal positions are 
used, the latter permitting bimanual examination, 
though the former is more commonly employed. When 
it is used, and the finger has been inserted with its 
dorsum towards the bladder, it should be gently rotated, 
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so that the more sensitive pulp of the finger palpates tis- 
sues and organs anterior to it (Figure 5.5). 

The prostate (Figure 5.6) can normally be felt as an 
elastic swelling with a median groove terminating in a 
notch at the top. Gross adenomatous enlargement of the 
gland makes it more difficult to feel the upper surface or 
the notch, but the consistency is rubbery or even spongy. 
The apparent size of the gland is often exaggerated by a 
distended bladder. The malignant prostate has lateral 
infiltration so that it is difficult to identify the lateral 
margins. There is no ‘give’ when the finger pushes the 
prostate forwards. Irregularity and hardness in the 
prostate suggest malignant disease or occasionally pro- 
static calculi. Prostatic massage may give smears which 
are useful in the diagnosis of prostatitis and occasion- 
ally in malignant prostate. 

The seminal vesicles lie above the prostate, running 
upwards from its outer margins, but can only be felt if 


they are full. Thickening due to tuberculous infiltration 
is sometimes an important diagnostic point in suspected 
urinary tuberculosis. 

Female 

Inspection of the vulva (Figures 5.7 and 5.8) should first 
be made. Such common conditions as vaginal discharge, 
prolapse or urethral caruncle may at once be apparent. 
The vagina and cervix can then be inspected with a 
bivalve speculum in the dorsal position or a duck-bill 
speculum in the left lateral position. Differentiation 
between the types of vulvovaginitis will be facilitated, 
and urethral, vaginal and cervical swabs taken for bac- 
teriological confirmation. Cystocele may be disclosed as 
a cause of frequency (Figure 5.8). An advanced cervical 
carcinoma might explain uraemia, due to ureteric 
obstruction, or incontinence if a vesical fistula is demon- 
strated. Obstruction to the passage of the speculum by 

Figure 5.5 Rectal examination. 

The finger is inserted as shown in (a) 
and then gently rotated to define the 
prostate (b) 




Figure 5.6 Shows the anatomical 
situation of structures which can be 
palpated per rectum or per vaginam 
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a complete vaginal septum (frequently miscalled an 
‘imperforate hymen’) will explain acute retention in the 
adolescent due to haematocolpos. Diverticulum of the 
urethra or paraurethral abscess may explain dysuria and 
dribbling incontinence. 

Vaginal examination in the dorsal position permits 
bimanual assessment of the uterus and its appendages. 
Softening of the cervix and body of the uterus and 
enlargement of the latter, due to pregnancy, may explain 
urinary frequency without scalding. Tenderness in the 
renal angles during the second half of pregnancy, espe- 
cially when accompanied by fever and vomiting, sug- 
gests pyelitis. Acute retention is uncommon in women, 
but with the exception of hysteria is due to intrapelvic 
masses, such as an impacted retroverted gravid uterus, 
uterine fibroids, ovarian cyst or haematocele due to 
ectopic gestation. In contrast to the male, genital tuber- 
culosis is not usually accompanied by urinary tubercu- 

^ Figure 5.7 
Inspection of 
vulva and vaginal 
entrance 


losis. Calculi in the terminal portion of the ureter are 
palpable per vaginam. 

EXAMINATION OF THE URINE 


Examination of the urine is pre-eminently the method 
by which the diagnosis of urinary diseases is established. 

Inspection 

Inspection shows the colour of the urine and any deposit 
(Figure 5.9). 

Colour 

Highly concentrated urine usually has a dark amber 
colour inclining to orange. It frequently results from loss 
of fluid through other channels, as by sweating or diar- 
rhoea. It also occurs in heart failure. These conditions 
lead to increased concentration of the urine, but a deeper 
colour may also result from changes in diet as increased 
proteins and purines favour the excretion of uric acid 
derivatives. Pale urine, on the contrary, is found when 
the concentration of solids diminishes and the urine is 
of large amount and usually of low specific gravity. It 
therefore occurs after excessive intake of fluids, alcohol 
and other diuretics, and in certain types of chronic renal 
disease; also in diabetes insipidus, in which the volume 
of urine is increased and its concentration diminished. 
A pale urine of high specific gravity (owing to the pres- 
ence of sugar) occurs in diabetes mellitus. 

Abnormal constituents may produce a complete 
change in the colour of the urine. Bile gives it a dark 
greenish-orange appearance, blood a red, reddish-brown 
or smoky colour, haemoglobin a deep red, and melanin 




^ Figure 5.8 
Inspection of 
vulva showing 
cystocele and 
rectocele 



A Figure 5.9 Coloured 
urines 

1 Yellow, normal 

2 Pink, phenolphthalein or 
rhubarb 

3 Orange, rifampicin 


4 Red, haematuria 

5 Orange, obstructive 
jaundice 

6 Claret red, porphyria 

7 Black, alkaptonuria 

8 Black, melanuria 
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and alkapton a very dark appearance, sometimes black. 
Red urine or one which darkens on standing may sug- 
gest the rare but important condition of porphyria. The 
possibility of excreted drugs modifying the colour of 
urine has been mentioned, among them riboflavin, 
rifampicin and phenindione (Dindevan), an orange to 
orange-pink colour, while brighter pink may result from 
santonin or phenolphthalein. Even food and drink may 
cause a similar colour, e.g. beetroot and rhubarb. 

Deposit 

Fresh urine rarely has much deposit if it is normal, but 
on standing deposits of phosphates or urates may pro- 
duce a cloudiness or even a thick heavy layer. Phos- 
phates are usually a white or light buff colour and 
disappear if the urine is acidified, whilst urates vary 
from a buff colour to a pink or brick-red disappearing 
on heating. These constituents have no pathological sig- 
nificance. A fainter cloudiness may be produced by bac- 
teria, giving the urine an opalescent or shimmering 
appearance. Pathological constituents such as pus and 
blood also produce turbidity, increasing in some cases 
to a thick deposit. 

Specific Gravity {Relative Density) 

The normal specific gravity of urine is generally about 
1.015 to 1.025 (conveniently styled 1015 or 1025), but 
wide variations are found in health, according to the 
quantity of fluid ingested and the amount lost through 
the skin and bowels. A persistently low specific gravity 
(1010 or rather less) suggests chronic renal disease if 
rarer causes such as diabetes insipidus can be excluded. 
Very high specific gravities (1030-1060) are rarely found 
except in the presence of large amounts of sugar in the 
urine in diabetes mellitus. When a specific gravity of 
over 1050 is found, the possibility of artefact must be 
excluded. 

Reaction 

The urine may be acid or slightly alkaline in health. It is 
frequently alkaline for a short period during the diges- 
tion of food, the so-called ‘alkaline tide’. Decomposition 
on standing and the liberation of free ammonia also 
render it alkaline, especially when the urine is heavily 
charged with bacteria. The type of diet may also alter 
the reaction, vegetables and fruit tending to make it 
alkaline, meat acid. 

Smell 

A strong ammoniacal smell is frequently found in infants 
and after decomposition when the urine has been left 
standing. Infection with Escherichia coli imparts a fishy 


odour, while certain foods, notably asparagus, also give 
rise to a characteristic smell. 

Quantity 

The amount of urine passed in 24 hours should be 
recorded. In health it averages 1500 ml. 

Chemical Examination 

Rapid and simple tests for the presence in the urine of pro- 
tein, glucose, ketones, bilirubin, urobilinogen and blood 
are available. These tests can be carried out at the bedside 
and should be regarded as a part of the physical exami- 
nation of the patients rather than as a special investiga- 
tion. Each test is based upon a colour change in a strip of 
stiff absorbent cellulose which has been impregnated with 
the appropriate reagent. A fresh specimen of urine is col- 
lected in a clean test-tube free of contaminants (especially 
detergents and acids). The change in colour of the strip 
after contact with urine is compared with a colour chart 
in a bright white light. Single strips for the simultaneous 
detection of a number of abnormal urine constituents are 
available for routine urine testing (Figure 5.10). 
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A Figure 5.10 The detection of abnormal urinary 
constituents, by colour reaction. The strip carrying seven 
different reagents (left of picture) is immersed in the urine and 
any colour changes are compared with those in the control chart 
after the appropriate time interval. (Reproduced by courtesy of 
Ames Company, Division of Miles Laboratories Ltd, Slough, UK) 
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The chemical principles underlying the colour reactions 
illustrated in Figure 5.10 are as follows: 

pH test: This test is based on a double indicator prin- 
ciple which gives a broad range of colours covering the 
entire urinary pH range. Colours range from orange 
through yellow and green to blue. 

Protein test: This test is based on the protein error 
of indicators principle which means that at a constant 
buffered pH, the development of any green colour is 
due to the presence of protein. Colours range from 
green-yellow for ‘negative’ through yellow-green and 
green to green-blue for ‘positive’ reactions. 

Glucose test: This is a double sequential enzyme 
reaction. The reaction utilizes the enzyme glucose oxi- 
dase to catalyse the formation of glucuronic acid and 
hydrogen peroxide from the oxidation of glucose. In 
turn, a second enzyme, peroxidase, catalyses the reac- 
tion of hydrogen peroxide with a potassium iodide 
chromogcn to oxidize the chromogen to a green- 
brown colour. 

Ketone test: This reaction is based on the purple 
colour developed with aceto-acetic acid or acetone and 
nitroprusside. The components are stabilized in a dry 
reagent containing glycine as the nitrogen source and a 
strongly alkaline buffer. 

Bilirubin test: This reaction is based on the coupling 
of bilirubin with diazotized dichloranilinc in a strong acid 
medium. The colour developed is a tan-to-purple shade. 

Blood test: The detection of occult blood is based on 
the peroxidase-like activity of haemoglobin which catal- 
yses the reaction of peroxide and the chromogen ortho- 
tolidine to form blue oxidized orthotolidine. 

Urobilinogen test: This test area is based on the 
Ehrlich reaction in which paradimethylaminobenzalde- 
hyde reacts with urobilinogen in a strongly acid medium 
to form a red colour. 

False-positive results for protein may occur with alka- 
line highly buffered urine, for ketones if the urine con- 
tains L-dopa metabolites and for bilirubin in patients 
taking chlorpromazine. A false-negative result for 
blood may occur with infected samples of urine and 
those of high specific gravity and also in the presence 
of ascorbic acid. 

It is important that the instructions which accom- 
pany the reagents should be followed exactly. The infor- 
mation given here is intended only as a general guide; 
the details are not necessarily applicable to all the avail- 
able reagents. 

The common abnormal constituents indicating the pres- 
ence of urinary tract disease are protein, blood and pus. 


Proteinuria 

The presence of protein in the urine may vary from a 
trace to 10 g per litre or more. Very small amounts 
may be derived accidentally from the urinary pas- 
sages, particularly from the vagina and prepuce. 
Protein derived from these sources is inconstant and 
has no pathological significance. Diseases of the kid- 
ney, the bladder and the urethra, in which pus or 
blood is produced, are also accompanied by protein- 
uria, and the possibility of these should be considered 
before attributing proteinuria to nephritis. 

Protein excreted into the urine by the kidneys other- 
wise falls into two classes: 

1 Physiological proteinuria. 

2 Pathological proteinuria. 

The distinction between these two is not always easy. 
Physiological proteinuria 

This generally occurs in children or young adults, and 
the amount of protein is usually small, though occa- 
sionally considerable. It appears in the urine in signifi- 
cant circumstances. Usually it is absent in the early 
morning specimen, but appears after the patient has 
been up for an hour or two; sometimes it appears only 
after exercise. Various names have been applied to the 
different types of physiological proteinuria, such as 
orthostatic or postural when it seems to be dependent 
upon change in posture of the individual. 

It is thought that this harmless form of proteinuria 
is due to venous congestion of the kidneys chiefly from 
altered posture, especially with lordosis. Repeated 
examination is often necessary before proteinuria can 
be called ‘physiological’. Its inconstancy is an impor- 
tant point, and also the fact that it usually disappears 
after 24 hours’ rest in bed. It is not accompanied by 
other evidence of nephritis, as is shown by good 
response to the renal efficiency tests and the absence of 
casts (occasionally a few hyaline casts may occur) in 
the urine. 

Pathological proteinuria 

Although heavy proteinuria suggests organic renal dis- 
ease, the amount of protein may be quite small even 
when the kidneys are badly damaged and functioning 
poorly. The persistent presence of more than 1 g/1 of pro- 
tein in the urine generally indicates the presence of 
nephritis, unless pus or blood is responsible. In chronic 
pyelonephritis proteinuria is generally mild, whereas in 
the nephrotic syndrome the loss of protein in the urine 
usually exceeds 5 g per 24 h and can reach 20-30 g in 
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severe cases. Proteinuria may occur as a manifestation 
of systemic disease affecting the kidneys. Thus in car- 
diac failure and febrile states, small amounts of protein 
(up to 1 g per 24 h) may be lost in the urine without any 
real kidney disease, but this disappears if treatment is 
successful. Proteinuria occurs in eclampsia, amyloidosis 
and diabetes mellitus and also following the ingestion 
of certain chemical poisons. Bence Jones protein, con- 
sisting of fragments of light chains of the immunoglob- 
ulin molecule, is found in the urine in certain cases of 
multiple myelomatosis. It can be demonstrated by heat- 
ing a specimen of urine, acidified with acetic acid, in a 
tube to which a thermometer is attached. The protein is 
precipitated between temperatures of 40 and 60 °C, 
almost disappears as boiling point is approached, and 
reappears on cooling. 

Microalbuminuria is increased urinary albumin excre- 
tion without detectable proteinuria. It may last for years 
and is found in the course of diabetic kidney disease. 

Haematuria 

Blood in the urine may vary in amount from large 
quantities visible to the naked eye to a few red cor- 
puscles detectable only by microscopical examination. 
The blood may be derived from any part of the uri- 
nary tract - the kidneys, rarely the ureters, the blad- 
der or the urethra. When derived from the kidney it 
has an opportunity to become intimately mixed with 
the urine, which is correspondingly reddish-brown in 
colour (‘smoky’) or evenly pink, but when derived 
from the bladder or urethra it may remain separate 
from the urine, and have the bright-red appearance of 
pure blood. Clots may appear, sometimes stringy if 
casts of the ureter are caused by excessive bleeding 
from the kidney. Blood from the urethra may be dis- 
lodged by the urinary stream and thus precedes the 
urine. The reverse is the case when the bleeding is 
taking place in the bladder. 

Haematuria may be due to haemorrhagic conditions, 
to disease of the kidney itself or to lesions in the lower 
urinary tract. Haemorrhagic conditions can cause bleed- 
ing from the kidney as one part of a generalized disor- 
der of the blood (e.g. thrombocytopenia, prothrombin 
deficiency) or the blood vessels (e.g. scurvy, allergic pur- 
pura, certain acute fevers). The renal diseases producing 
haematuria include the acute forms of nephritis, trauma, 
infarction, malignant hypertension, congenital cystic 
kidney, nephrotoxic drugs (e.g. sulphonamides), calcu- 
lus, neoplasm, tuberculosis and acute bacterial infection. 
These last four conditions are also the main causes of 
bleeding from the bladder and, less commonly, from the 
ureters or urethra. 


Pyuria 

A few pus cells in the urine have little significance, espe- 
cially in women, as they may derive from the vagina. 
Larger quantities of pus usually indicate an inflamma- 
tory lesion of the urinary tract, and in most cases organ- 
isms are to be found on microscopical examination and 
on culture. Quantitative estimations of the number of 
pus cells passed per hour can vary from a few hundred 
in normal persons to 1,000,000 or more in heavy uri- 
nary infections. In all cases in which pus is found, there- 
fore, a specimen of urine collected aseptically is a 
necessity both to establish the presence and nature of the 
organisms and the fact that the pus has a urinary origin. 
The urethral meatus is swabbed with a weak antiseptic 
and a midstream specimen of urine is then collected in 
a sterile receptacle. A catheter should be used only if, for 
any reason, this procedure is impracticable (e.g. in the 
unconscious patient). 

Cystitis, pyelitis and suppuration in the kidney sub- 
stance are important causes of pyuria, but smaller 
amounts of pus may occur from prostatitis and urethri- 
tis in men. While protein and blood are the usual abnor- 
mal constituents in cases of nephritis, pus cells are not 
uncommonly found, especially in acute nephritis. Pus 
may also be derived from extrinsic causes such as diver- 
ticulitis of the colon or the rupture of an appendix 
abscess into the bladder. 

Pneumaturia 

Gas is rarely expelled with the urine, but pneumaturia 
may occasionally prove of considerable diagnostic value, 
suggesting a communication between the urinary tract 
(usually the bladder) and the alimentary tract (the 
colon). It is occasionally found, for example, in cases of 
diverticulitis in which the diverticulum has become 
adherent to the bladder. Carcinoma of the colon is the 
next most common cause. Rarely, faeces may be passed 
with the urine. 

Microscopical Examination 

The urine should always be examined microscopically. 
Apart from the presence of small numbers of red cor- 
puscles and pus cells which may not be recognizable by 
chemical tests, microscopical examination may show the 
presence of casts, crystals, foreign bodies, micro-organ- 
isms and parasites. Phase contrast microscopy can help 
define the site of origin of red cells. Dysmorphic or irreg- 
ularly shaped forms suggest nephritis whereas normally 
shaped red cells are more often associated with lower 
urinary tract lesions such as bladder tumours. 

Casts (cylinduria) in appreciable numbers are most 
commonly found in cases of nephritis. They are 
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formed by protein being precipitated in the tubules 
and moulded into cylindrical shape with the incorpo- 
ration of any cellular elements or debris that may also 
be present. Red cells in the tubular lumen can only 
have come from the glomerular capillaries. Their pres- 
ence in casts is thus pathognomonic of glomeru- 
lonephritis, and the recognition of red cell casts in the 
urine provides an important contribution to the dif- 
ferential diagnosis of patients with hacmaturia. Their 
reddish-brown colour may be lost, but they can still 
be recognized by comparison with free red cells else- 
where in the urinary sediment. A fresh specimen must 
be examined since red cell casts degenerate rapidly if 
the urine is left to stand. Leucocyte casts are found in 
chronic pyelonephritis, and epithelial cell casts are 
produced by desquamation of the renal tubular epithe- 
lium from any cause. Granular casts may result from 
the degeneration of cellular casts or from the incor- 
poration of debris. Hyaline casts reflect the severity of 
proteinuria and are found most commonly when the 
urine contains few cells. 

Crystals are often found in the urine but are rarely of 
diagnostic importance. It is important to recognize the 
hexagonal crystals of cystine which are found in patients 
with a rare congenital metabolic defect (cystinuria) asso- 
ciated with recurrent stone formation. 

Bacteria need to be sampled. As catheterization is 
now avoided, when possible, to prevent trauma and con- 
sequent risk of urinary infection, the midstream tech- 
nique is used to provide a suitable specimen of urine for 
all purposes. 

This may be handled in any hospital laboratory to 
ascertain the bacterial count, but in domiciliary practice 
a simple ‘dip-inoculum’ enables the doctor to send the 
specimen through the post to a laboratory. High bacte- 
rial counts (100,000 per ml or more) may be found as 
the only urinary tract abnormality. 

Parasites in the urine are rare in Great Britain, but 
Trichomonas vaginalis is sometimes found even in 
catheter or midstream specimens. Of the more exotic 
parasites, Bilharzia haematobia is the most important; 
the large ova are easily recognized under low magnifi- 
cation (see Chapter 13) 

Many other bodies may be seen in urine, and some 
of these need experience for their recognition. They are 
rarely indicative of urinary or any other form of disease. 
They include vaginal epithelium, spermatozoa, urates, 
phosphates and all manner of foreign bodies. 

Special Investigations 

Special investigations of value in the elucidation of uri- 
nary-tract disease include radiography, cystoscopy, 


chemical examination of blood and urine, tests of renal 
function and renal biopsy. 

Radiography 

A direct radiograph of the abdomen will usually reveal 
the size and contour of the kidneys. The urinary conduit 
including the renal pelvis, ureters and the bladder, are 
best outlined by the intravenous injection of a radio- 
opaque dye which is excreted in the urine-intravenous 
pyelography (IVP) or intravenous urography (IVU) 
(Figure 5.1 1). If the dye cannot be excreted because of 
poor renal function, it may be injected through a ureteric 
catheter inserted at cystoscopy (retrograde pyelography). 
Alternatively, when the ureteric orifice is blocked, a 
needle may be inserted percutaneously into a dilated 
renal pelvis under ultrasound guidance (antegrade pyel- 
ography). Ultrasound examination is a safe, non-inva- 
sive technique to estimate the shape, size and consistency 
of the kidneys and is particularly useful in distinguish- 
ing a benign cyst from a solid and probably malignant 
swelling (Figure 5.12). CT scanning may demonstrate 
the spread of a renal tumour into the renal veins and 
para-aortic lymph nodes as well as perinephric swellings. 
Renal angiography outlines abnormalities of the renal 
arteries and arterial, capillary and venous changes in the 
kidney itself. 

Cystoscopy 

This is mainly of value in the diagnosis of bladder dis- 
ease (e.g. tumours) by direct vision and by biopsy. 
Cystoscopy also permits catheterization of the two 
ureters for pyelography or for studies of differential 
renal function. 

■4 Figure 5.11 
Intravenous 
pyelogram. Normal 
appearance of renal 
pelves, ureters and 
bladder 
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^ Figure 5.12 A longitudinal section 
through the left kidney demonstrating 
marked dilation of the calyces renal 
pelvis and proximal ureter due to 
hydronephrosis. Note the distal 
enhancement (white echoes) on this 
ultrasound scan 


Blood and urine chemistry 

Disordered renal function is most simply assessed by 
measurement of urea, creatinine and electrolyte 
(sodium, potassium and bicarbonate) concentrations 
in plasma and urine. The commonest abnormality is 
an increase in plasma urea and creatinine concentra- 
tions, but as renal function deteriorates metabolic aci- 
dosis results in a fall in plasma bicarbonate, and 
ultimately there is a rise in plasma potassium which 
can be fatal. The plasma sodium concentration reflects 
a change in body water as often as a change in sodium 
balance, being increased in dehydration and decreased 
in water intoxication. The additional measurement of 
plasma calcium, phosphorus and alkaline phosphatase 
concentrations in patients with moderately severe 
renal failure provides useful information on the 
response of the skeleton to disordered vitamin D 
metabolism and to changes in parathyroid hormone 
concentrations. 

Three main aspects of renal function and disease can 
be studied: glomerular filtration, the control of renal 
tubular reabsorption and the differential function of the 
two kidneys. 

Glomerular filtration rate can be assessed most con- 
veniently in terms of the creatinine clearance, using a 
timed collection of urine which is usually made over a 
24-hour period. The creatinine clearance is derived by 
dividing the excretion rate of creatinine by the plasma 
creatinine concentration. The quantity of protein 
excreted per day can be measured on the same 24-hour 
sample of urine. In patients with glomerulonephritis the 


differential clearance of two proteins of high and low 
molecular weight is measured to obtain an index of 
selectivity of the proteinuria. In some cases, only pro- 
teins of low molecular weight such as albumin and 
transferrin escape the glomerular filter. In others, larger 
quantities of proteins of high molecular weight, such as 
the immunoglobulins and fibrinogen, pass through the 
glomerular basement membrane and the proteinuria is 
termed ‘unselective’. 

Tubular reabsorption of water is assessed in terms of 
the ability of the kidney to alter the specific gravity or 
osmolality of the urine in response to water deprivation 
and loading. Defective tubular reabsorption of sodium, 
potassium or magnesium can be revealed by limiting the 
oral intake of these substances and measuring the abil- 
ity of the kidney to compensate in terms of reducing 
their urinary excretion rates. 

The differential function of the two kidneys was 
assessed at one time by comparing the composition of 
urine samples obtained from the two sides by ureteric 
catheterization. Such information can now be obtained 
non-invasively from intravenous pyelography or by 
scanning the two kidneys with an external counter fol- 
lowing the intravenous injection of a radio-isotope 
which is excreted in the urine (isotope renography). 

Renal biopsy 

The histological diagnosis of diffuse renal disease can 
often be established by needle biopsy. This method is of 
particular value in determining the cause of a nephrotic 
syndrome. 
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THE DIAGNOSIS OF RENAL AND 
URINARY TRACT DISEASES 


Sometimes the symptoms already enumerated - frequency, 
dysuria, pain, oedema and so forth - attract attention to 
the urinary system, but not infrequently, especially in 
cases of nephritis, the onset is insidious and silent, and 
routine examination of the urine may first throw light 
on the cause of a patient’s poor health. This is one of a 
number of reasons for making the examination of the 
urine a necessary part of every medical examination, a 
measure often throwing unexpected light on an obscure 
case and saving the examiner from making serious mis- 
takes in diagnosis. 

The more common diseases of the urinary system 
follow. Some of them fall more frequently within the 
province of the surgeon but are discussed briefly as they 
may overlap into that of the physician. 

DISEASES OF THE KIDNEYS 


Many renal disorders ultimately result in total renal fail- 
ure with the clinical features of uraemia already 
described. Common causes of chronic renal failure are 
listed in Table 5.1. The development of techniques to 
replace renal function by mechanical means or by kidney 
transplantation, and the limited availability of these dra- 
matic measures, means that accurate diagnosis is essen- 
tial. This has been facilitated by a greater understanding 
of pathophysiological mechanisms and by classifications 
based on analysis of renal biopsy material. 

Diseases affecting the glomeruli , whether primary or 
secondary to systemic disorders, account for well over 
half of all patients developing chronic renal failure, as 
well as for many patients with self-limiting conditions. 
Renal biopsy, used in conjunction with laboratory 


CAUSES OF CHRONIC RENAL FAILURE 

Glomerulonephritis (primary and secondary) 
Chronic pyelonephritis 
Renal vascular disease 
Polycystic kidneys 

Chronic obstructive uropathy (e.g. prostatic) 
Congenital nephropathies 
Analgesic nephropathy 
Diabetes mellitus 


indices of disordered immunological function, has 
helped to identify distinct patterns of disease in a field 
which was previously greatly confused. Five distinct clin- 
ical syndromes can be recognized. 

Acute Glomerulonephritis 

Acute glomerulonephritis (or acute nephritic syndrome) 
was common in children but, like rheumatic fever, is 
now seen infrequently. Both are apparently immuno- 
logical responses to streptococcal infections, generally 
of the throat in Western countries but sometimes of the 
skin in the tropics or where living standards are poor. 

An acute nephritic syndrome may also complicate 
systemic lupus erythematosus, Henoch-Schonlein pur- 
pura and subacute bacterial endocarditis. The glomeruli 
are congested with cellular proliferation and deposition 
of immune complexes of antigen, antibody and com- 
plement in the capillary walls. The clinical picture con- 
sists of haematuria, albuminuria, casts, oedema 
(especially facial, Figure 5.13), with associated hyper- 
tension and sometimes uraemic symptoms. The course 
of the illness is usually benign leading to full recovery 
within a few months. A few cases are fulminating, lead- 
ing to death within months. 

Recurrent Haematuria 

Recurrent haematuria with insignificant proteinuria, 
normal blood pressure and normal renal function, often 
within 1-3 days of an upper respiratory tract infection, 
can develop in some patients. The condition is commoner 
in children, resolves spontaneously within a week, and 
in most cases carries a good prognosis. Renal biopsy- 
reveals focal proliferation of mesangial cells in some of 
the glomeruli, with mesangial deposition of immunoglob- 
ulins, especially IgA. This association was recognized by 
Berger in 1968, and the condition now bears his name. 

*4 Figure 5.1 3 Acute 
glomerulonephritis. 

Note facial oedema 
causing narrowed 
palpebral fissures, 
oedema of legs and 
septic skin lesions 
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Rapidly Progressive Glomerulonephritis 

A small but significant number of patients develop pro- 
teinuria, oedema, mild hypertension and progress to 
end-stage renal failure within weeks or months of their 
presentation. Some cases follow a viral or bacterial infec- 
tion. Occasionally the lungs are involved with haemop- 
tysis from alveolar haemorrhage, an association 
recognized by Goodpasture in 1919. In the kidney the 
glomerular capillaries are compressed and eventually 
obliterated by a crescent of proliferating epithelial cells 
which line Bowman’s capsule. In Goodpasture’s syn- 
drome the glomerular damage is caused by a circulating 
antibody formed against a protein in the capillary wall, 
possibly shared by the alveolar capillaries. In other 
patients, circulating immune complexes are to blame. 

Asymptomatic Proteinuria 

Many patients have no symptoms but are found to 
have proteinuria or an increased blood pressure on 
routine medical examination. Renal function may be 
normal or variably impaired, and the glomeruli may 
show proliferation of cells or fibrosis. In some patients 
the proteinuria continues with no deterioration in 
renal function, whereas others slowly progress to fatal 
renal failure. 

Nephrotic Syndrome 

The triad of oedema, hypoalbuminaemia and heavy 
proteinuria can arise from a variety of diseases affect- 
ing the glomeruli. The common pathogenetic factor is 
the magnitude of the protein loss. This is usually 
greater than 5 g daily in adults or 0.1 g/kg in children, 
and this amount exceeds the capacity of the liver to 
compensate by increased synthesis. An increased 
plasma cholesterol is also found. Patients present with 
the insidious onset of oedema and some notice frothy 
urine. Some primary and secondary causes of the 
nephrotic syndrome are listed in Table 5.2. In minimal 
lesion glomerulonephritis the glomeruli appear normal 
on light microscopy, although with the electron micro- 
scope loss of pedicle structure can be seen. The condi- 
tion occurs more commonly in children, the proteinuria 
is highly selective, and most cases respond to treatment 
with corticosteroids. In membranous, proliferative and 
mesangiocapillary glomerulonephritis there is deposi- 
tion of immunoglobulins and complement in the 
glomeruli, with thickening of the basement membrane 
or proliferation of cells, or a combination of the two. 
Hypertension is more common and remissions less fre- 
quent than in the minimal lesion type and many 
patients progress slowly to chronic renal failure. 
Among conditions in which glomerular damage occurs 


secondarily, quartan malaria deserves mention as pos- 
sibly the commonest cause of nephrotic syndrome in 
the world. 

Renal Vascular Diseases 

The most important of these is malignant or accelerated 
hypertension . This may complicate either essential or 
renal forms of hypertension (see also Chapter 7) and 
generally develops rapidly over a matter of months pre- 
senting with albuminuria, casts, high blood pressure 
readings and papilloedema. 

The renal changes in the malignant phase are due to 
a necrotizing arteriolitis, and the end result (apart from 
vascular complications) is renal failure. At this stage it is 
difficult to be sure of the origin of the condition, whether 
in fact the hypertension is primary or secondary. 

Acute tubular necrosis 

This condition may be regarded as vascular in origin 
resulting from shock, especially in association with crush 
injuries or postpartum haemorrhage. Acute failure of 
renal function occurs with oliguria, anuria and uraemic 
symptoms. Spontaneous recovery may occur in a few 
weeks: if the patient is maintained by dialysis, function 
may be restored in about 10 days. 

Renal artery stenosis 

Renal artery stenosis (Figure 5.16) is occasionally 
responsible for hypertension and, if proved by arteriog- 
raphy, may offer chances for surgical relief. 


CAUSES OF NEPHROTIC SYNDROME 

A Primary or idiopathic glomerulonephritis 

(minimal lesion, membranous, proliferative, 

mesangiocapillary) 

B Secondary 

(a) Infections or disordered immunity: quartan 
malaria, infective endocarditis, systemic 
lupus erythematosus (Figure 5.14), 
Henoch-Schonlein purpura (Figure 5.15) 

(b) Drugs and other chemicals: mercury, gold, 
penicillamine, probenecid 

(c) Glomerular infiltrations: amyloidosis, 
diabetes mellitus, myelomatosis 

(d) Tumours: myelomatosis, lymphomas, 
bronchogenic and other solid tumours 

A Table 5.2 
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A Figure 5.14 Systemic lupus erythematosus. This patient 
developed nephrotic syndrome 


Renal vein occlusion 

Thrombosis of the leg veins may extend through the 
inferior vena cava to involve the renal veins. The ensu- 
ing clinical picture is usually that of the nephrotic syn- 
drome (page 98) or acute renal failure. 

Pyelonephritis 

This is the most serious manifestation of urinary-tract 
infection. The organism commonly responsible is 
Escherichia coli, as in the case of cystitis (see page 101). 

In the acute form the classic syndrome includes pain 
in the loin, on one or both sides, marked loin tenderness, 
with high fever, rigors and frequency of micturition. 
There may be recurrent attacks of this kind and the dis- 
ease may become chronic. In such cases radiological 
changes due to cortical scars and clubbing of the calices 
may be found. The urine generally shows a high content 
of the infecting organism (100,000 per ml or more), pus 
cells and granular or leucocyte casts. An increase in anti- 
body titres against the O antigen of Escherichia coli may 
also be found. 

Pyelonephritis is particularly common during preg- 
nancy and may have been preceded by a high bacteri- 
uria, possibly dating back to childhood. It is now 



A Figure 5.15 Henoch-Schonlein purpura on the leg of a A Figure 5.16 An aortogram carried out by catheterization 

patient passing 10 g protein a day of the femoral artery showing stenosis of the mouth and 

proximal end of the right renal artery 
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considered that chronic pyelonephritis may exist with- 
out clinical symptoms; this may result in a pathologi- 
cal kidney which is difficult to distinguish from other 
forms of renal disease and indeed may terminate in 
renal failure. 

Analgesic Nephropathy 

The regular consumption over many years of mild anal- 
gesics containing phenacetin and aspirin can result in 
necrosis of the renal papillae (papillary necrosis) and 
interstitial nephritis with ultimately the development of 
chronic renal failure. The condition is common in 
Australia where the endemic consumption of analgesics 
is high while the hot climate encourages the formation 
of small volumes of highly concentrated urine. 

Renal Tuberculosis 

The primary lesion is cortical and remains subclinical 
until the calices and pelvis are affected, when symptoms 
begin to appear. It is often associated with tuberculous 
lesions in other parts of the urinary system, e.g. the blad- 
der or epididymis. A tuberculous focus may be found 
elsewhere, as in the chest or spine. 

Constitutional symptoms arc rare and the patient 
remains in good condition. Of the local symptoms, fre- 
quency of micturition is most important and progres- 
sive; it may be accompanied by pain on micturition. 
Haematuria may also be a presenting sign. Pyuria is gen- 
erally recognized if microscopic examination of the urine 
is made, but special methods of investigation, particu- 
larly examination and culture for tubercle bacilli in the 
urine, cystoscopy and pyelography, may be necessary to 
establish the diagnosis. 


‘Tumours’ of the Kidney 

Kidney ‘tumours’, i.e. swellings or enlargement, gen- 
erally have the shape of the normal organ (see page 
88), but if very large may fill the whole loin or spread 
into other parts of the abdomen. They vary in consis- 
tency from that of normal renal tissue to the extreme 
hardness of some malignant growths. The more impor- 
tant tumours are hydronephrosis, polycystic disease 
and hypernephroma. It should be remembered that a 
normal right kidney is quite commonly palpable, espe- 
cially in women. 

Hydronephrosis is a ballooning of the kidney calices 
and pelvis by retained urine, due to intermittent or par- 
tial obstruction of the ureter, in some cases idiopathic and 
due to neuromuscular disturbance, in some due to calcu- 
lus. The kidney retains its normal shape but is occasion- 
ally large enough to be palpable. Bilateral hydronephrosis 
results from obstruction to the urethra by a stricture or 
prostatic enlargement. 

Polycystic disease is characterized by the development 
of numerous cysts in the kidney which destroy its sub- 
stance (Figure 5.1 8). It is generally bilateral, and the kid- 
neys are palpable as large ‘bossed’ reniform tumours. 
Other symptoms suggest the presence of chronic renal dis- 
ease (polyuria, proteinuria, high blood pressure, etc.). 
Haematuria is sometimes a symptom. The condition is 
often familial, and if it is not recognized in infancy, symp- 
toms may be delayed until middle life. 

Hypernephroma, the commonest malignant tumour 
of the kidney, is generally recognized by the presence 
of a renal tumour with haematuria which is often 
painless, thus distinguishing it from calculus. It may 
also show itself by metastases in bone or lungs, and 


Renal Calculus 

Stones may be present in the kidneys without symptoms. 
Sometimes a dull ache may occur, and if the stone 
becomes dislodged and passes down the ureter, an attack 
of colic results (see Pain, page 86). 

The traumatic effects of the stone, especially when in 
movement, often result in haematuria, and the urine 
should be examined microscopically for red corpuscles. 

Calculi may lead to infection of the kidney, affecting 
the pelvis (pyelitis) or kidney substance (pyelonephri- 
tis). A stone impacted at the junction of the pelvis and 
ureter may cause hydronephrosis or pyonephrosis 
(Figure 5.1 7). The impaction of a stone may also cause 
temporary anuria. 

A tendency to form renal calculi may reflect a dis- 
turbance in calcium, uric acid or, more rarely, cystine 
metabolism. Symptoms and signs of hyperparathy- 
roidism (page 312) should especially be sought. 



A Figure 5.17 Right hydronephrosis due to obstruction of 
ureter by stone illustrated on plain radiograph and 
intravenous pyelogram 
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A Figure 5.18 A longitudinal ultrasound scan through the 
right kidney. The round black areas are fluid filled spaces 
consistent with adult polycystic kidney disease 


corresponding symptoms such as pain or cough, or by 
malignant ascites. 

DIALYSIS AND TRANSPLANTATION 

Chronic renal failure is fatal, but many patients can now 
be treated successfully by dialysis and by transplanta- 
tion. These therapeutic activities have created a new 
range of extraordinary physical signs to replace the tra- 
ditional features of severe uraemia. 

The patient with a functioning transplant will not 
usually be anaemic but may show features of mild 
Cushing’s syndrome from taking corticosteroid drugs 
to prevent graft rejection. There will be an easily pal- 
pable, firm, non-tender kidney in either the right or 
left iliac fossa under the scar of a healed surgical 
wound (Figure 5.19). During rejection there will be 
fever and hypertension; the graft will enlarge and 
become tender, the urine volume falls and renal func- 
tion deteriorates. 



A Figure 5.20 The swellings on the forearm are dilated veins 
showing puncture sites created for access for haemodialysis 



A Figure 5.19 Renal implant beneath a scar in the left iliac 
fossa 


Patients on haemodialysis are more commonly 
anaemic and pass little or no urine. They usually have 
an arteriovenous fistula (Figure 5.20) in one arm or fore- 
arm with distension of the proximal veins, scars from 
frequent venepuncture and a palpable thrill with audi- 
ble bruit over the anastomosis. In some patients the 
veins may become greatly distended over the years 
(Figure 5.21). A few patients may have indwelling cen- 
tral venous cannulae. Some patients are maintained on 
long-term peritoneal dialysis. In these cases an 
indwelling soft silastic cannula will be found emerging 
from the anterior abdominal wall below the umbilicus, 
usually slightly to one side of the midline. 

DISEASES OF THE BLADDER 


Cystitis 

Frequency of micturition and dysuria are the charac- 
teristic symptoms of cystitis. Fever is rarely marked. 
The diagnosis is completed by the finding of pyuria, by 



A Figure 5.21 Gross venous distension in the upper arm 
resulting from a long-standing arteriovenous fistula 
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the discovery of some causal factor such as prostatic 
enlargement or vesical calculus and sometimes by cys- 
toscopic examination, which may be necessary to 
determine the essential nature of the cystitis. Special 
forms of cystitis causing severe symptoms, especially in 
women, include Hunner’s ulcer (interstitial cystitis) and 
urethro-trigonitis. Symptoms of recurrent apparent cys- 
titis are common in women and may be due to a 
chronic urethritis, the so-called ‘urethral syndrome’. 
The aetiology is obscure but is probably multi factorial 
and includes trauma and prolapse, bacterial infection 
and hormonal factors. 

Calculus 

Calculus in the bladder may cause dysuria and haema- 
turia. Its presence generally requires instrumental (cys- 


toscopy) or radiological methods for its recognition. As 
it is nearly always secondary, a decision must be made 
as to whether it has come down from the kidney, or 
whether it complicates prostatic enlargement or a diver- 
ticulum of the bladder. 

Tumours 

Tumours (papillomas and carcinomas) usually cause 
haematuria, and require cystoscopy for their diagnosis. 
Adenomatous or carcinomatous enlargements of the 
prostate may project as tumours into the bladder and 
cause urinary obstruction. This may be recognized by 
rectal examination. Enlargement of the prostate should 
always be considered as a cause of urinary symptoms in 
elderly men, especially when the symptoms resemble those 
of chronic renal disease (nocturia and slight proteinuria). 


Chapter 

— & — 

The respiratory system 


SYMPTOMS OF RESPIRATORY DISEASE 

Cough 

Cough may be either a voluntary act or a reflex response 
to irritation of the respiratory mucosa mediated through 
a centre in the medulla. It consists of a forceful expira- 
tory effort with the glottis closed, followed by the 
sudden explosive release of the pent-up air along with 
sputum or other irritant matter. 

The student must note whether a cough is dry or 
productive of sputum, whether it is short or paroxys- 
mal, the times at which it tends to occur and finally the 
character of the sound. A dry cough occurs when the 
mucous membrane of the larynx, trachea or bronchi is 
congested with little or no exudate, as in the early 
stages of respiratory infections and following the 
inhalation of irritant dusts or fumes, e.g. tobacco 
smoke. A ‘loose’ or productive cough indicates free 
exudate in the respiratory passages, as in chronic bron- 
chitis and bronchiectasis. 

A short cough is usual in upper respiratory infections 
such as the common cold and when respiratory move- 
ments are suppressed by pleuritic pain. 

Prolonged or paroxysmal coughing is characteristic 
of chronic bronchitis and also of whooping-cough, in 
which a rapid series of coughs is followed by a deep 
inspiration through a partially closed glottis. A foreign 
body may be responsible for the abrupt onset of parox- 
ysmal cough, and this possibility must always be con- 
sidered, especially in children, from whom no history 
may be forthcoming. A severe paroxysm may be fol- 
lowed by vomiting or by syncope, the latter being due to 
the raised intrathoracic pressure interfering with venous 
return to the heart and thus diminishing cardiac output. 

Any tendency for cough to occur at particular times 
should be noted. Cough and expectoration of sputum 
are often most troublesome on rising in the morning and 
going to bed at night, especially in chronic bronchitis 
and bronchiectasis. This may be due to the change in 
posture moving secretions from damaged insensitive 
areas of mucosa to more sensitive parts. A change of 
temperature, as in moving from a warm room to the 
cold outside air, also provokes cough in patients with 
chronic bronchitis. For this reason, and also because of 
the greater frequency of respiratory infections, the cough 
is worse in winter than in summer. Cough waking the 
patient at night, although quite common in chronic 
bronchitis, should always suggest the possibility of pul- 


monary oedema due to left heart failure or mitral steno- 
sis (see page 172). Other causes of nocturnal cough 
include asthma (especially in children), secretions run- 
ning down the larynx from the posterior nares in patients 
with chronic infections of the nose or sinuses and the 
inhalation of oesophageal or gastric contents due to 
oesophageal obstruction or hiatus hernia with reflux. 

Finally, the character of the actual sound produced 
by the cough should be noted. Intrathoracic tumours, 
especially aneurysm, can press on the trachea and cause 
cough with a metallic, hard quality described as ‘brassy’. 
If a tumour involves the recurrent laryngeal branch of 
the vagus and interferes with the normal movements of 
the vocal cords, the cough loses its explosive character 
and becomes prolonged and wheezing, like that of a 
cow; it is then known as a ‘bovine’ cough. Diseases of 
the larynx responsible for cough (e.g. neoplasm) are 
sometimes identified by the hoarseness of the cough and 
the accompanying stridor. 

Sputum 

Quite apart from the laboratory examination of sputum, 
much important information can be gained by naked- 
eye inspection. The patient should be instructed to 
expectorate into a sputum cup, and the amount mea- 
sured after 24 hours. The student should note the 
amount, consistency and colour of the sputum. Large 
amounts may be found in bronchiectasis and pulmonary 
abscess or when an empyema ruptures into a bronchus. 
The expectoration of large quantities of sputum on 
change of posture is particularly characteristic of 
bronchiectasis and pulmonary abscess, and in these con- 
ditions the sputum may sometimes have an offensive 
smell due to infection by anaerobic organisms. A large 
amount of thin, colourless sputum is sometimes seen in 
the relatively rare alveolar cell carcinoma of the lung; in 
such cases the taste may be salty. 

The consistency and colour of the sputum may be of 
diagnostic value. Thick, viscid sputum, which some- 
times takes the shape of bronchial casts, occurs in 
asthma, especially the kind associated with bron- 
chopulmonary aspergillosis (Figure 6.1). Thin, watery 
sputum suggests pulmonary oedema. Green coloration 
indicates pus while a yellow colour may be due to pus 
or to a high eosinophil content. Blood in the sputum 
may give a rusty appearance in pneumonia, a diffuse 
pink staining in pulmonary oedema or it may appear as 
streaks or clots (see below). 
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Haemoptysis 

Expectoration of blood is known as haemoptysis. The 
amount may vary from streaks to several pints and may 
consist of pure blood or be mixed with sputum or salivary 
secretions. From the patient’s history it is not always easy 
to determine whether the blood has been coughed up or 
vomited. The important differences between haemoptysis 
and hacmatemesis are summarized in Table 6.1. 

The staining of the sputum for some days after the 
haemorrhage is perhaps the most convincing point of 
distinction between haemoptysis and haematemesis. 

If it is definitely established that the blood has been 
spat up, the mouth and throat should be examined for 
any local cause, such as epistaxis, bleeding gums or a 
congested pharynx, which may cause small amounts of 
blood to appear in the mouth. However, haemoptysis 
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A Figure 6.1 Bronchial casts consisting of viscid sputum 
and fungal mycelia from a patient with asthma associated 
with bronchopulmonary aspergillosis 


DIAGNOSIS OF HAEMOPTYSIS 
AND HAEMATEMESIS 

Haemoptysis 

Haematemesis 

Cough precedes 

Nausea and vomiting 

haemorrhage 

precede haemorrhage 

Blood frothy from 

Generally airless 

admixture with air 


Sputum bright red in 

Blood often altered in 

colour and may be 

colour by admixture 

stained for days 

with gastric contents, 


usually dark red or brown 

History suggests 

Previous history of 

respiratory disease 

indigestion 

Confirmed by 

Confirmed by 

bronchoscopy 

gastroscopy 


A Table 6.1 


must never be attributed to these causes until a chest 
radiograph has been proved normal. 

The most serious common causes of haemoptysis are 
bronchial carcinoma, bronchiectasis, mitral valve dis- 
ease, tuberculosis and pulmonary infarction. 

Dyspnoea 

Physiological aspects 

Dyspnoea, or breathlessness, may be defined as an 
undue awareness of respiratory effort or of the need to 
increase this effort. 

The awareness of respiratory effort has been related 
to the force used to ventilate the lungs. This force is 
increased when the thoracic cage or pleura is abnormally 
rigid, the pleural cavity filled with fluid or air, airways 
resistance increased, or the lungs less distensible than 
normal; this also occurs when there is an increased 
demand for breathing as a result of hypoxia, anaemia, 
acidosis or thyrotoxicosis. Dyspnoea may also take the 
form of an awareness of the need to increase respiratory 
effort, as in breath-holding and paralysis of the respira- 
tory muscles {e.g. poliomyelitis). 

The sensation of dyspnoea is probably derived from 
two main sources: receptors sensitive to stretch and 
deflation in the thoracic cage and lungs, and chemore- 
ceptors in the aorta and carotid arteries and in the retic- 
ular substance of the medulla which are sensitive to 
oxygen lack, carbon dioxide excess or changes in pH. 
The relative importance of these thoracic and central 
sources of dyspnoea is not known, but experimental 
work suggests that stimuli arising from receptors in the 
respiratory muscles themselves are the main immediate 
cause of dyspnoea even when there is no increase in res- 
piratory movements. 

Clinical aspects 

An attempt should be made to assess the severity of the 
dyspnoea by noting whether it is present at rest, with 
gentle activity such as undressing or walking on level 
ground, during moderate exertion, such as climbing 
stairs, or only on more strenuous exercise. The ability 
of the patient to carry out routine tasks at work or in 
the home should also be recorded. 

Dyspnoea may be due to disease of the bronchi, 
lungs, pleura or thoracic cage, to cardiac failure, to an 
increased central demand for respiration or to psy- 
chogenic causes. 

1 Dyspnoea due to disease of the bronchi , lungs , pleura 

or thoracic cage is usually brought on by exertion. 

Dyspnoea which develops suddenly at rest suggests 

pulmonary embolism or pneumothorax. 
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2 The dyspnoea of cardiac failure is due to an increased 
stiffness of the lungs resulting from engorgement with 
blood when the mitral valve is diseased or the left 
ventricle fails. The dyspnoea is provoked by exertion 
and relieved by rest, but it is also influenced by pos- 
ture. When the patient lies flat, gravitational effects 
increase the congestion of the lungs. This causes dys- 
pnoea when the patient lies down (‘orthopnoea’, or 
‘upright breathing’), and sometimes a violent 
attack of breathlessness may waken him from his 
sleep (‘paroxysmal nocturnal dyspnoea’). These 
attacks may be accompanied by cyanosis and the 
expectoration of large amounts of thin, frothy 
sputum stained pink with blood due to pulmonary 
oedema. Attacks of cardiac dyspnoea unassociated 
with effort or changes in posture can also result from 
myocardial infarction or a rapid dysrhythmia (see 
also Cardiovascular system, Chapter 7). 

3 Dyspnoea can result from an increased demand for 
respiration even when the heart, lungs and thoracic 
cage are healthy. This increased demand arises from 
stimulation of central receptors by hypoxia (e.g. high 
altitudes, anaemia), acidosis (e.g. diabetes, uraemia), 
or when metabolism is increased (e.g. fever, thyro- 
toxicosis). Other signs of the disease causing the dys- 
pnoea will usually be apparent; the pallor of anaemia 
should especially be looked for in all patients com- 
plaining of breathlessness. 

4 Psychogenic dyspnoea should never be diagnosed 
until all possible organic causes have been excluded. 
This form of dyspnoea is quite common because any 
discomfort in the chest may be interpreted as breath- 
lessness by the nervous patient. Such discomfort may 
be due to anxiety about the heart or lungs, ectopic 
beats, muscular symptoms such as a ‘stitch’ or gas- 
tric flatulence. These relatively innocent conditions 
in an apprehensive patient may result in sighing 
respirations and a desire to take frequent deep 
breaths; the dyspnoea occurs as often at rest as on 
exertion and especially while talking. These patients 
may ventilate in excess of metabolic requirements, 
thus lowering the arterial tension of carbon dioxide 
to produce such symptoms as dizziness, paraesthe- 
siae and tetanic cramps in the hands due to respira- 
tory alkalosis (see also page 311). 

Pain 

Lung tissue is insensitive and pain (see also page 5) in 
the chest is always the result of conditions which affect 
the surrounding structures. When the pleura is involved, 
pain is a prominent feature. The pain is usually 
described as ‘cutting’, ‘stabbing’ or ‘tearing’ on deep 


breathing or coughing. Most commonly it is felt in the 
axillae and beneath the breasts, but it may occur in 
regions remote from the chest and cause difficulty in 
diagnosis. The parietal pleura, including that covering 
the outer portion of the diaphragm, is innervated 
through the thoracic roots (intercostal nerves), the lower 
six of which are responsible for the supply of skin areas 
on the abdominal wall and back. Pleural pain is there- 
fore frequently referred to the abdomen and lumbar 
regions, and has given rise to a mistaken diagnosis of 
acute abdominal lesions. 

The innervation of the central portion of the 
diaphragm by the phrenic nerve (3rd and 4th cervical) 
occasionally leads to referred pain in the neck and shoul- 
dertip in diaphragmatic pleurisy. 

In lesions of the apex of the lung such as Pancoast’s 
syndrome (bronchial carcinoma causing Horner’s syn- 
drome with involvement of the 8th cervical and 1st 
dorsal nerve roots), all the pain may be referred to the 
arm (Figure 6.2). 

Finally, it must be mentioned that many pains that 
occur in the chest are not associated with respiratory dis- 
ease. These include pains due to disease of the heart (see 
Chapter 7), oesophagus and upper abdominal viscera 
(e.g. hiatus hernia), osteoarthritis of the spine, lesions of 
the ribs, sternum and intercostal muscles, herpes zoster 
and diseases of the breast. 

Upper Respiratory Tract Symptoms 

These include sneezing, a ‘sniffly’ nose, nasal obstruc- 
tion and discharges, facial pain due to disease of the nose 
or paranasal sinuses, and hoarseness or aphonia result- 
ing from laryngeal disease. 



A Figure 6.2 Right Pancoast’s syndrome showing Horner’s 
syndrome and wasting of small muscles of the hand 
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Extrathoracic Symptoms of 
Respiratory Diseases 

Diseases of the respiratory system can produce symp- 
toms in other parts of the body: 

1 ‘Constitutional’ symptoms such as loss of appetite 
and weight, lassitude, sweats and dyspepsia, as in 
tuberculosis and carcinoma. 

2 Symptoms of hypoxia and carbon dioxide retention 
(‘hypercapnia’), including mental disturbances, 
headaches, sweats, tremors, convulsions and coma 
(see also Bronchitis, page 121). 

3 Evidence of pulmonary heart disease (‘cor pul- 
monale’): oedema, jugular venous engorgement, liver 
distension and ascites (see also page 172). 

4 Finger clubbing and painful swellings in the limbs 
due to pulmonary osteoarthropathy, as in bronchial 
carcinoma and bronchiectasis (see page 121). 

5 Distal manifestations of bronchial carcinoma also 
include the symptoms of metastases in other organs 
and, more rarely, various forms of myoneuropathy 
and endocrine disorder (see also Bronchial carci- 
noma, page 122). 

PHYSICAL SIGNS: EXAMINATION OF 
THE RESPIRATORY SYSTEM 


Certain signs may be noted before the systematic exam- 
ination of the chest is made, namely, the character of any 
sputum (page 127), the presence of cyanosis or clubbing 
of the fingers and the condition of the neck. 

Cyanosis 

Physiological aspects 

Cyanosis, a blue coloration of the skin or mucosae, 
occurs when there is an excess of desaturated haemo- 
globin or of certain abnormal haemoglobins in the cap- 
illaries. Desaturated haemoglobin rarely causes cyanosis 
until it amounts to more than about 5 g/dl (30 per cent 
of the total amount of haemoglobin in the capillaries), 
and even then there is great variation in the ability of 
different observers to recognize cyanosis. Moreover, 
desaturation does not happen until there is already con- 
siderable hypoxia because haemoglobin only gives up its 
oxygen when the tension in the blood has fallen below 
about 10.6 kPa (80 mmHg) (normal 13.3 kPa, 100 
mmHg). It is apparent, therefore, that cyanosis is usu- 
ally a sign of severe oxygen deficiency. 

Cyanosis may be classified according to its cause: 

1 Peripheral cyanosis. This is due to a diminished cap- 
illary blood flow allowing more time for the removal 


of oxygen by the tissues. There are two types of 
peripheral cyanosis: 

(a) Cyanosis due to a reduced cardiac output (e.g. 
mitral stenosis, shock, etc.). 

(b) Cyanosis due to local vasoconstriction (e.g. cold). 

2 Central cyanosis. In this form of cyanosis there is an 
excess of desaturated haemoglobin in the blood leav- 
ing the aorta. There are three types of central 
cyanosis: 

(a) Cyanosis due to deficient oxygenation of the 
blood in the lungs resulting from inadequate ventila- 
tion of perfused areas of lung (e.g. pneumonia; 
chronic bronchitis), from a reduction in the total 
amount of air ventilating the lungs as a whole (e.g. 
poliomyelitis); or from impaired oxygen transfer 
across the alveolar capillary membrane (e.g. fibros- 
ing alveolitis). 

(b) Cyanosis due to a right-to-left shunt of blood 
bypassing the lungs through a septal defect in the 
heart (e.g. Fallot’s tetralogy) or between a pulmonary 
artery and vein (arteriovenous aneurysm) (page 184). 
A shunt effect may also occur through a lobe or seg- 
ment of lung of which the bronchus is occluded (e.g. 
bronchial carcinoma). 

(c) Cyanosis due to an absolute excess of desatu- 
rated haemoglobin, the percentage saturation being 
normal. This occurs in primary polycythaemia. 

3 Cyanosis due to abnormal pigments ( Enterogenous 
cyanosis ). This form of cyanosis, which results from 
the presence in the red cells of an excess of either 
sulph-haemoglobin or methaemoglobin, sometimes 
imparts a mauve or brownish tinge to the skin. It is 
unaccompanied by dyspnoea or other respiratory 
symptoms, but headache, lassitude and constipation 
are common. Enterogenous cyanosis is usually due 
to the ingestion of substances that favour the combi- 
nation of haemoglobin and sulphur absorbed from 
the bowel or the reduction of haemoglobin to 
methaemoglobin (e.g. sulphonamides, phenacetin 
and other analgesic drugs). These abnormal haemo- 
globins can be identified by spectroscopic examina- 
tion of the blood. 

Clinical aspects 

The patient or a relative may report that cyanosis is pre- 
sent all the time or only during exertion or exposure to 
cold. Cyanosis must be looked for in the extremities (the 
fingers and toes, nose, lips and cars) and also in the oral 
mucosa. If there is doubt, cyanosis can be brought to 
light by exercise, which increases the removal of oxygen 
by the tissues. Peripheral and central cyanosis can be dis- 
tinguished by warming the hands in a bowl of hot water 
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or by inspection of a naturally warm part such as the 
oral mucosa: heat increases capillary flow and thus abol- 
ishes peripheral cyanosis. If cyanosis persists in a warm 
part, then it must be either central or enterogenous. The 
effect of breathing pure oxygen for 10 minutes should 
then be observed: cyanosis due to lung disease or poly- 
cythaemia will disappear while cyanosis due either to a 
right-to-left shunt bypassing the lungs or to abnormal 
pigments will remain (see Table 6.2). 

Clubbing of the Fingers 

Clubbing (Figure 6.3) is an important sign of certain dis- 
eases of the lungs and also of the heart and alimentary 
system; rarely it may be congenital in origin. It can be 
recognized by a bulbousness of the soft terminal portion 
of the fingers and by an excessive curvature of the nail 
in both the longitudinal and lateral planes. An early sign 
of clubbing is loss of the normal angle at the base of the 


nail, seen best in the lateral view. Later the nail may 
become loose in its bed so that movement can be elicited 
when light pressure is exerted over the nail base (‘fluc- 
tuation’). Sometimes, the finger ends are also cyanotic 
and the nails abnormally shiny. 

Finger clubbing may be associated with similar 
changes in the toes and, in bronchial carcinoma espe- 
cially, with a painful swelling over the ends of the long 
bones. This last condition is known as ‘hypertrophic pul- 
monary osteoarthropathy’ and must always be consid- 
ered when a patient with finger clubbing complains of 
symptoms that suggest arthritis in the wrists and ankles. 
The exact cause of clubbing and osteoarthropathy- 
remains uncertain, but the local changes are probably 
due to an overgrowth of the soft tissues and subjacent 
periosteum associated with an increased peripheral 
blood flow (Figure 6.4). These changes will sometimes 
regress if the primary cause is removed. 


THE EFFECTS OF LOCAL HEAT AND BREATHING OXYGEN ON 
THE DIFFERENT TYPES CYANOSIS 

Cause of cyanosis 

Local heat 

Breathing oxygen 
(for 10 min) 

Peripheral 

Abolished 

Remains 

Central 



• Pulmonary 

Remains 

Abolished 

• Polycythaemic 

Remains 

Abolished 

• Right-to-left shunt 

Remains 

Remains 

Enterogenous 

Remains 

Remains 


A Table 6.2 



A Figure 6.3 Finger clubbing due to 
bronchial carcinoma 



^ Figure 6.4 Radiograph of a clubbed 
finger (a) compared with the normal (b). 

Note soft tissue swelling and overgrowth of 
subperiosteal bone 
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The Nose 

Examination of the nose with a nasal speculum (see 
Figure 6.5) may reveal a nasal discharge from chronic 
sinus infection which is commonly associated with 
bronchiectasis. Rhinitis may be associated with hay fever 
and indicates a potential asthmatic which may also be 
linked with nasal polyps. Nasal granulomata often 
accompany similar lesions in the lung caused by sar- 
coidosis or Wegener’s granulomatosis. 

The Neck 

Examination of the neck may reveal important signs of 
respiratory system disease. The student should inspect 
the neck for scars of phrenic crush, lymph node excision 
and mediastinoscopy (sec Figure 6.6) as well as engorged 
jugular veins and accessory respiratory movements. The 
trachea and lymph nodes should then be palpated. 

The jugular veins 

These may be overfilled, not only in congestive cardiac fail- 
ure (pages 142, 172) but in superior mediastinal obstruc- 
tion due, for example, to bronchial carcinoma (Figure 6.7). 



A Figure 6.5 Nasal speculum - note the anteroposterior pos- 
ition to avoid stimulating the sensitive nasal septum (repro- 
duced from Clinical Examination of the Patient by John Lumley and 
Pierre-Marc G. Bouloux, Butterworth-Heinemann, 1994) 



Figure 6.6 
Subtle scar of 
mediastinoscopy 
to obtain lymph 
nodes in a patient 
treated for non- 
Hodgkin’s 
lymphoma 


These two causes can be distinguished by the presence of 
pulsation in cardiac failure and its absence in mediastinal 
obstruction (page 126). Filling of the jugular veins during 
expiration and emptying during inspiration may result 
from raised intrathoracic pressure in patients with expi- 
ratory airways obstruction (e.g. asthma). 

Accessory respiratory movements 
Inspiratory contraction of the sternomastoid muscles 
may occur with respiratory distress of any kind, but is 
particularly associated with overinflation of the lungs 
due to chronic airways obstruction. The sternomastoids 
are best examined by drawing them backwards between 
thumb and forefinger to see if they become taut with 
inspiration. Abnormal recession of the suprasternal and 
supraclavicular fossae may also be observed during 
inspiration in these patients. 

The trachea 

This is palpated in the suprasternal notch for lateral dis- 
placement (page 113). The length of trachea which can 
be felt between the cricoid cartilage and sternal notch 
(normal: 3-4 fingerbreadths) may be reduced by eleva- 
tion of the sternum in patients with chronic overinflation 
of the lungs. Also in these patients, the downwards pull 
of the diaphragm can cause descent of the trachea and 
larynx during inspiration; this can be detected by resting 
the tip of the index finger on the thyroid cartilage. A 
downwards pull on the larynx may also occur during sys- 
tole in patients with aortic aneurysm (‘tracheal tug’). 

Lymph nodes 

These may be enlarged from secondary bronchial carci- 
noma, lymphoma, tuberculosis or sarcoidosis. Careful 
palpation of the supraclavicular fossae is especially 



*4 Figure 6.7 
Mediastinal 
tumour. Engorged 
veins in the neck 
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important in cases of lung disease since the scalene nodes 
are the most commonly affected and also because carci- 
noma of the lung apex (Pancoast tumour) may be felt at 
this site (Figure 6.8). 

The Larynx 

Examination of this structure should be made in all cases 
of chronic respiratory disease. Changes in the voice and 
special types of cough should be noted. The laryngo- 
scope may show tuberculous ulceration in association 
with the pulmonary disease or vocal cord paralysis, espe- 
cially in cases of mediastinal tumour and malignant dis- 
ease of the lung. 

INSPECTION OF THE CHEST 


The skin over the chest wall should be noted as in the 
inspection of any part of the body. Particular attention 
should be directed to the presence of engorged veins 
(Figure 6.9), subcutaneous nodules and surgical scars. 
Common thoracic scars include left and right thoraco- 
tomy (Figure 6.10), median sternotomy and drainage 
scares of an empyema (Figure 6.11). Modern ‘keyhole’ 
surgical scars may be unobtrusive (Figure 6.12). 

Position of the Apex beat and Trachea 

Except in very thin patients, the trachea can rarely be 
seen, and obesity may also mask the impulse of the heart 
apex; palpation is therefore necessary to confirm their 
position. The heart and trachea may be displaced to the 
opposite side by pleural effusion or pneumothorax, or 
drawn to the same side by pulmonary fibrosis. 
Displacement of the heart towards the left axilla may give 
a false suggestion of cardiac enlargement. Displacement 


to the right causes the cardiac impulse to appear well 
within the nipple line, and the maximal pulsation may 
even be to the right of the sternum. 

Character of Respiratory Movements 

Expansion of the chest 

The degree of the expansion of the chest may be mea- 
sured by placing a tape measure just below the nipples, 
with its zero mark at the middle of the sternum, and 
instructing the patient to breathe in and out as deeply as 
possible. In women mammary tissue should be avoided 
by making the measurements above or below the 
breasts. It is important that several readings should be 
taken, as the initial respiratory efforts are often shal- 
lower than subsequent ones. 

<4 Figure 6.9 
Superior 
mediastinal 
obstruction. Note 
swelling of neck, 
dilated veins on the 
chest and dusky tint 
of face 




^ Figure 6.8 
Palpating the left 
scalene node 
behind the lower 
end of the relaxed 
sternomastoid 
(reproduced from 
Clinical Examination 
of the Patient by 
John Lumley and 
Pierre-Marc G. 
Bouloux, 
Butterworth- 
Heinemann, 1994) 



A Figure 6.10 Right thoracotomy and drainage scars 
performed for right pleurectomy for recurrent 
pneumothorax in identical twins 
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Figure 6.11 Right empyema scar 
revealed when the flesh of the posterior 
chest wall is elevated 



A Figure 6.12 Recent left pleurectomy using keyhole 
surgical approach. Compare Figure 6.10 


Particular note should also be made of the equality 
of expansion of the two sides. In the absence of muscle 
or skeletal changes, such as scoliosis, a definite inequal- 
ity signifies disease of the bronchi, lungs or pleurae. The 
affected side, whatever the pathology, usually moves less 
than the sound side. Generalized restriction of expan- 
sion is more commonly seen in emphysema, though it 
occurs in extensive bilateral disease and in ankylosing 
spondylitis. 

Manner of breathing 

The manner of breathing should next be noted. In men the 
diaphragm is more freely used than the intercostal mus- 
cles, and its downward excursion with inspiration leads 
to free movements of the abdominal wall-abdominal res- 
piration. Similar breathing is characteristic of children. 


In women, on the other hand, the movements of the 
chest are greater than those of the abdomen, because res- 
piration is chiefly accomplished by use of the intercostal 
muscles-thoracic respiration. Various mixtures of these 
two types of breathing - diaphragmatic and costal - are 
found in health, but a sudden change in the type of 
breathing may be significant of disease. Thus, acute peri- 
tonitis by limiting the abdominal movements produces 
a costal type of breathing, while pain from pleurisy or 
other cause may lead to restriction of the chest move- 
ments. When the diaphragm is paralysed, the upper part 
of the abdomen may be drawn in during inspiration. 

The rate and depth of respiration 

The rate and depth of respiration should be observed 
without the patient’s knowledge, as consciousness of the 
act of breathing tends to make it irregular. The rate varies 
in normal individuals between 16 and 20/min at rest, but 
is faster in children and slower in old age. It bears a def- 
inite ratio to the pulse rate of about 1 :4, which is usually 
constant in the same individual. The depth of breathing, 
or tidal ventilation, is about 500 ml at rest, but some 
form of spirometer is needed to make this measurement 
(see Pulmonary function tests, page 127). 

The rate and depth of breathing are regulated by the 
respiratory centre through reflexes deriving from recep- 
tors in the thorax and great vessels (see also Dyspnoea, 
page 104). They usually increase or decrease together, 
but rate may increase at the expense of depth when deep 
breathing is inhibited by a pleuritic pain or by gross 
reduction of the vital capacity (e.g. extensive pulmonary 
fibrosis, poliomyelitis). Conversely, slow deep breathing 
is sometimes seen in airflow obstruction and cerebral 
conditions associated with coma. An increased rate 
(‘tachypnoea’) and depth (‘hyperpnoea’) occur when 


The respiratory system 




there is an increased demand for ventilation, as in exer- 
cise, fever, thyrotoxicosis, acidosis and diseases of the 
heart or lungs associated with hypoxia or hypercapnia 
(see also Dyspnoea, page 104). A decrease takes place 
during sleep and when the respiratory centre is depressed 
by cerebral disease or narcotic drugs. 

Abnormal types of breathing 

When there is great dyspnoea the accessory muscles of 
respiration may be called into play. During inspiration, 
the sternomastoid and other neck muscles contract, the 
nares are dilated by the alae nasi (especially in children) 
and there are often gasping movements of the mouth. 
During expiration the abdominal muscles contract and 
patients with airways obstruction may purse their lips; 
this probably serves to prevent collapse of the airways 
during expiration by raising the intrabronchial pressure 
(Figure 6.13) (see also Emphysema, page 125). In-draw- 
ing of the intercostal spaces during inspiration may be 
seen in patients, children especially, with severe airways 
obstruction. Multiple fractures of the ribs or sternum 
can result in a flail chest with paradoxical breathing, the 
unsupported chest wall being drawn in by the negative 
intrathoracic pressure during inspiration. 

A special variety of breathing known as Chcyne- 
Stokes respiration consists of a temporary cessation of 
breathing (apnoea) followed by respirations which 
gradually increase in magnitude to a maximum and 
then diminish until apnoea occurs once more. This phe- 
nomenon is usually found in illnesses which interfere 
with the function of the respiratory centre, such as 
hypoxia, raised intracranial pressure, uraemia and 
advanced heart disease (see also Chapter 7). In nervous 


subjects, breathing may be irregular in rate and depth 
and interspersed with deep sighing breaths. 

The partner may report snoring interspersed with 
silence by night and day in the sleep-apnoea syndrome. 

Chest Deformities 

Abnormalities of the chest wall are not infrequently pre- 
sent without disease of the thoracic contents. The soft- 
ness of the bones in childhood renders the chest liable 
to deformities if the normal relationship between 
intrathoracic pressure and that of the atmosphere is dis- 
turbed. For example, nasal obstruction due to adenoids 
and bronchial narrowing due to asthma or bronchitis 
may produce gross alteration in the configuration of the 
chest. Many types of chest deformity exist, amongst 
which may be mentioned: 

1 Harrison’s sulcus, a groove running horizontally from 
the sternum outwards in the lower part of the chest. 

2 Pigeon-chest, in which there is marked bulging of the 
sternum; this is an occasional sequel to asthma in 
childhood (see Figure 6.35, page 121). 

3 Funnel breast, an exaggeration of the normal depres- 
sion seen at the lower end of the sternum. This is often 
congenital in origin (Figure 6.14). Combinations of 
these three are sometimes present. Rickets favours 
their production by making the bones abnormally soft, 
and sometimes leaves further traces as a ‘rickety 
rosary’, a series of knob-like projections on the chest 
wall at the junction of the ribs with the costal carti- 
lages. Deformities of the thoracic cage can also result 
from osteomalacia due to malabsorption from the 
bowel (see Malabsorption syndrome, page 73). 

•4 Figure 6.13 Lip pursing in a patient 
with emphysema, (a) Lips tightly apposed 
at height of inspiration, (b) Lips held 
narrowly apart during expiration 
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Figure 6.15 
Congenital 
kyphoscoliosis 
and sternal 
deformity 
(Marfan’s 
syndrome) 


4 The barrel-shaped chest, in which the chest is fixed 
in the inspiratory position. This deformity may occur 
in emphysema but is not a constant or diagnostic sign 
of this disease. 

5 Spinal deformities : ankylosing spondylitis restricts 
the expansion of the chest by immobilizing the cos- 
tovertebral joints, while kyphoscoliosis (Figure 6.15) 
may so diminish the volume of the lungs as to cause 
cardiac and respiratory failure in middle life. 

6 Localized bulging or recession of the chest wall may 
result from aneurysm, empyema, cardiac hypertro- 
phy, local disease of the ribs or sternum and fibrotic 
changes in the lungs and pleura. 


Anatomical Landmarks 

It will be convenient before leaving the examination of 
the chest by inspection to recall a few important facts in 
thoracic anatomy (Figures 6.16 and 6.17). 

The sternal angle is formed by the junction of the 
manubrium with the body of the sternum, and corre- 
sponds with the attachment of the second costal car- 
tilage to the sternum. It is a convenient bony point 
from which to count the ribs and intercostal spaces. It 
serves as a guide to the position of the thoracic viscera 
by marking the level of the bifurcation of the trachea, 
the meeting of the lung borders and the upper limit of 
the atria. 



Figure 6.16 
Anatomical 
landmarks of the 
lungs and pleurae 
as seen from the 
front. The lobes of 
the lungs are 
marked out by plain 
black lines. The 
lower limit of the 
pleura is marked by 
the dotted line. UL, 
upper lobe; ML, 
middle lobe; LL, 
lower lobe 



M Figure 6.17 
Anatomical 
landmarks of the 
lungs and pleurae 
as seen from the 
back. The right side 
only is marked. The 
plain lines indicate 
the upper and lower 
boundaries of the 
lower lobe of the 
lung. The dotted line 
indicates the lower 
limit of the pleura. 
The trachea and its 
bifurcation and the 
positions of the 
spines of the 4th, 

1 0th and 1 2th dorsal 
vertebrae are 
shown. UL, upper 
lobe; LL, lower lobe 
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Posteriorly, the scapulae cover a large area of the chest 
which is relatively inaccessible to examination. The spine 
of the scapula is usually at the level of the 2nd thoracic 
vertebra, its angle reaching to the 7th vertebra. The roots 
of the lungs lie in the interscapular region at the level of 
the spines of the 4th, 5th and 6th thoracic vertebrae. 

The lobes of the lung are separated by the oblique fis- 
sure, above which lies the upper lobe (and the middle 
lobe on the right side), and below it the lower lobes. 

The fissure runs roughly in the line of the fifth rib, 
being slightly above at the back and a little below in the 
front. The upper margin of the right middle lobe is 
defined by a line from the 4th costal cartilage to the fifth 
rib in the mid-axilla: the lingula of the left upper lobe is 
a little higher in front but extends to a similar point in 
the axilla. 

It will be recognized that the upper lobes are princi- 
pally accessible from the front, and the lower lobes from 
the back: in the axillae important segments of all lobes 
are open to examination. Further, it will be appreciated 
that there are five bronchopulmonary segments above 
the fifth rib, and on the right side at least, five below. 
The radiological identification of these segments is 
important in defining more accurately the site of a pul- 
monary lesion within a lobe (Figures 6.18 and 6.19). 

The apices of the upper lobes rise about 2-3 cm above 
the clavicles. From this point the inner margins of the 
lungs and their covering pleurae slant towards the ster- 
num, meeting each other in the midline at the sternal 
angle. On the right side this margin of the lung contin- 
ues down the sternum as far as the sixth costal cartilage, 
where it turns outwards and downwards to meet the 


midaxillary line about the eighth rib, the scapular line at 
the tenth rib, and the paravertebral line at the spine of 
the 10th thoracic vertebra. On the left side the landmarks 
are the same, with the exception that the lung border 
turns away from the sternum at the fourth instead of the 
sixth costal cartilage, owing to the position of the heart, 
which lies closely in contact with the chest wall over this 
region. At the apices, and along the inner margins of the 
lungs, the pleura lies so close to the lungs as to follow the 
same surface markings, but at the lower borders of the 
lungs the pleura extends farther, lying 4-5 cm below the 
lung borders anteriorly and posteriori)', and as much as 
9-10 cm below in the axillae. These costodiaphragmatic 
recesses of the pleural cavity may be filled up with lung 
substance during deep inspiration. 

PALPATION 


For successful palpation the hands must be warm and 
used as gently as possible. They should be placed over the 
two apices, and by looking over the patient’s shoulders, 
with his chin dropped on the chest, the movement of the 
upper lobes can be compared. The lower lobes may sim- 
ilarly be examined by placing the hands around the costal 
margins, in the lower parts of the axillae or over the bases 
of the lungs at the back (Figures 6.20 and 6.21). 

Examination of the vocal fremitus may then be made 
at the same areas (see below). 

The position of the apex beat and of the trachea 
should be confirmed by palpation (Figure 6.22). To 
determine the position of the trachea the finger should 



^ Figure 6.18 Bronchogram and 
diagram of bronchopulmonary 
segments of right lung. The middle 
lobe embraces a medial and a lateral 
segment. The lower lobe also has a 
medial basal segment which lies on the 
mediastinal aspect of the lobe and is 
therefore not shown in this lateral view 
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◄ Figure 6.19 Bronchogram and 
diagram of bronchopulmonary 
segments of left lung. Note that the 
apical and posterior segments ol the 
left upper lobe arise from a common 
bronchus so that they are usually 
described together as the 
‘apicoposterior segment' 




▲ Figure 6.20 Method of comparing expansion of the two ▲ Figure 6.21 Palpation of the bases behind. The thumbs 

sides of the chest. moot at the vertebral spines during expiration and the fingers 

extend towards the axilae 



A Figure 6.22 Tracheal position; method of palpation 


be inserted above the suprasternal notch. The finger will 
slip to one side if the trachea is deviated. 

The axillae and supraclavicular fossae should be 
examined for hard lymph nodes which may be the only 
evidence of malignancy. Palpation also detects subcuta- 
neous emphysema, which has a characteristic spongy- 
feeling and usually results from injury to the lung due to 
fracture of the rihs, drainage of a pneumothorax or rup- 
ture of the oesophagus. If it is overlooked and the area 
auscultated, crepitations may be wrongly diagnosed. The 
sternum, ribs and intercostal spaces should be palpated 
for abnormal swellings or tenderness. 

Vocal Fremitus 

This special sign consists in detecting vibrations trans- 
mitted to the hand from the larynx through the bronchi, 
lungs and chest wall. The patient is asked to say ‘ninety- 
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nine’, or ‘one, one, one’, and the same hand is placed on 
the chest in identical places on the two sides in turn. The 
flat of the hand may be used, or for more accurate local- 
ization the ulnar border of the hand, which is more sen- 
sitive (Figure 6.23). 

An increase or decrease in vocal fremitus has the 
same significance as the corresponding change in vocal 
resonance (see below). 



*4 Figure 6.24 
Correct method of 
percussion. Note 
the movement of 
the wrist and the 
vertical position of 
the terminal 
phalanx of the 
percussion finger as 
it strikes the other 


PERCUSSION 


Percussion consists in setting up artificial vibrations in 
a tissue by means of a sharp tap, usually with the fin- 
gers. The middle finger of the left hand is placed in close 
contact with the tissues, in this case the chest wall. A 
blow is then made on the second phalanx of this finger 
with the middle finger of the right hand. The striking 
finger must be kept at right-angles to the other finger as 
it falls, and the blow must be made by movements of the 
wrist only; no movement of the shoulder is necessary 
(Figures 6.24-6.27). The striking finger must be lifted 
clear immediately after the blow to avoid damping the 
resulting vibrations. If the organ or tissue to be per- 
cussed lies superficially, percussion should be light, but 
if it lies deep or should it be desired to set into vibration 
a large mass of tissue such as the base of one lung, heavy 
percussion must be employed. Light percussion on the 
clavicles (Figure 6.28) is a useful method of determining 
changes in the character of the lung substance at the 
apices. Heavy percussion may be accomplished by using 
two fingers instead of one, or by using several fingers 
without any intermediate finger (Figure 6.29). 



■4 Figure 6.23 
Vocal fremitus. For 

accurate 

comparison of the 
vocal fremitus in 
different parts of the 
chest the ulnar 
border of the hand 
should be used. 
Compare ribs with 
ribs, and intercostal 
spaces with 
intercostal spaces 




A Figure 6.25 Errors in percussion, (a) Incorrect - the striking 
finger is not making close contact with the tissue to be 
percussed, (b) Correct position 



A Figure 6.26 Errors in percussion, (a) Incorrect -the finger 
is not vertical as it strikes the other, (b) Correct method 



*4 Figure 6.27 
Percussion of the 
axilla 
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A Figure 6.28 Percussion on the clavicle. Sometimes 
changes in the character of the lung tissue at one apex, e g. 
consolidation, produce a change of note on percussion over the 
corresponding clavicle 



^ Figure 6.29 
Heavy percussion. 

The fingers are 
used direct 


The percussion note is altered by change in the struc- 
ture of the underlying tissues. Thus hyper-resonance is 
found when air fills the pleural cavity (pneumothorax), 
or is contained unloculated in a large lung cyst. Dullness 
may be found when the normal air-containing lung 
tissue becomes solidified, as in pneumonia, tumour and 
fibrosis, while absolute or stony dullness is present over 
pleural effusions or occasionally over solid lung if the 
bronchus is blocked. Overinflation of the lungs, as in 
emphysema, may abolish the normal liver and cardiac 
dullness. The student should familiarize himself with 
these various notes by percussing the appropriate parts 
of his body (lung for normal resonance, lower abdomen 
for hyper-resonance or tympany, liver for dullness and 
thigh for stony dullness). 


AUSCULTATION 


Before using the stethoscope the student should listen 
carefully to the patient’s breathing. The breathing of a 
healthy resting subject cannot be heard at a distance of 
more than a few inches from the face. Audible breath- 
ing at rest can be an important early sign of airways dis- 
ease. It may be caused by vibrations of airways tissues 
or secretions, or by turbulent airflow due either to 
increased velocity of flow or to airways narrowing. 

A variety of breathing sounds of diagnostic relevance 
can be detected by the unaided ear. 

1 Stertorous breathing. This is due to vibrations of the 
soft tissues of the nasopharynx, larynx and cheeks 
resulting from loss of muscle tone. It may occur in 
coma from any cause and in some subjects during 
sleep (snoring). 

2 Rattling breathing due to vibration of mucus 
retained in the main airways. This indicates ineffec- 
tual cough due to suppression of the cough reflex or 
to general weakness. 

3 Gasping, grunting and sighing. These sounds are 
mainly due to increased velocity of airflow and can 
be normal responses to a variety of physical and 
emotional stimuli: exercise, pain, cold, fear and grief. 
When persistent, however, they may reflect some 
form of chronic anxiety state. 

4 Hissing (Kussmaul’s) breathing is produced by the 
patient taking deep breaths through a nearly closed 
mouth. This probably signifies hyperventilation with- 
out dyspnoea and therefore without reflex opening 
of the mouth during inspiration. It is a sign of severe 
acidosis, as in diabetic ketosis, uraemia and salicy- 
late poisoning. 

5 Wheezing is usually louder on expiration than on 
inspiration and denotes narrowing of the bronchi as 
in asthma. As already mentioned, airways narrow- 
ing of lesser degree can lead to audible breathing 
without wheeze. 

6 Stridor is of lower pitch than wheeze and more 
closely resembles a voice sound. It can be simulated 
by partial closure of the vocal cords while breath- 
ing deeply. Unlike wheeze, stridor is at least as loud 
in inspiration as in expiration for two reasons: 
first, because it usually results from narrowing of 
the extrathoracic airways (trachea or larynx), 
which are not subject to intrathoracic pressure 
changes; secondly, because the narrowing is often 
due to a rigid lesion such as tumour, which pre- 
vents fluctuation in airways diameter during the 
respiratory cycle. 


The respiratory system 


Use of the Stethoscope 

Quietness is essential for good auscultation, and some 
experience is necessary in learning to disregard noises 
which come through the stethoscope but which are not 
the direct result of respiration or cardiac contraction. 
Hair on the chest produces crackling noises which may 
be mistaken for lung sounds. Unless all clothes are 
removed from the chest, sounds will inevitably be heard 
from their friction against the chest wall or on stetho- 
scope tubing, and care should be taken to see that blan- 
kets put around the shoulders are not allowed to move. 
If the patient is nervous or cold, shivering will produce 
sounds similar to those heard over a contracting muscle. 
In general, low pitched sounds are best heard with the 
bell resting lightly on the skin and high pitched sounds 
with firm pressure from the diaphragm. 

As in other methods by which the chest is examined, 
identical points on the two sides must be compared, par- 
ticularly beneath the clavicles and in the supraspinous 
fossa to examine the upper lobes, and over the lower 
ribs (seventh to tenth) at the back for auscultation of the 
lower lobes, and in the axillae where there is access to 
parts of all the lobes. 

Auscultation must be carried out with definite objec- 
tives in mind: 

1 To determine whether the breath sounds are equal on 
the two sides. 

2 To ascertain the character of the breath sounds. 

3 To detect any added sounds and decide their nature, 
and whether they are intra- or extrapulmonary. 

4 To compare the voice sounds over different parts of 
the lungs. 


Breath Sounds 

Breath sounds (Figures 6.30 and 6.31) are due to fluc- 
tuations in intraluminal pressure and oscillation of solid 
tissues which result from turbulent gas flow in the tra- 
chea and proximal bronchi. In the small peripheral air- 
ways and alveoli, gas flow is of lower velocity and 
laminar in type and is therefore silent. 

The type and intensity of breath sounds are modified 
by the filtering effect of tissues between source and 
stethoscope. Breath sounds from which high frequencies 
have been filtered by normally inflated alveoli are 
described as vesicular (the vesicles, or alveoli, acting as 
the filter, not the source, of the sound). This is a rustling 
noise, louder and more prolonged in inspiration than in 
expiration (Figure 6.32). The less the filtering, the more 
closely will the sound approximate to its source in the 
trachea and bronchi, i.e. to bronchial breathing. This is 
a higher pitched clearer sound than vesicular breathing, 
inspiration and expiration are of equal length and there 
is a distinct gap between them. When this type of breath- 
ing is found over the lungs themselves it is invariably 
abnormal, although a modified form ( bronchovesicular ) 
may be heard when the stethoscope is placed near to the 
trachea in the midline of the chest. 

Abnormal breath sounds 

Thoracic diseases may either diminish the intensity of 
breath sounds or alter their quality to give bronchial 
breathing. 

A generalized reduction in the intensity of the sound 
may result from obesity or overinflation of the lung and 
also from hypoventilation. A localized reduction in 
breath sounds occurs when there is diminution of air 



A Figure 6.30 Breath sounds in normal lung, anterior aspect. 

The square marks the area of broncho-vesicular breathing, which 
is found also over the corresponding part of the back. Over other 
areas normal vesicular breath sounds are heard 



A Figure 6.31 Breath sounds in solid lung, such as occurs 
in pneumonia. Lung alveoli airless, bronchi patent, breath 
sounds bronchial or tubular. Lower lobe only shown as affected 
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BREATH SOUNDS 

Vesicular 

Bronchial 

Cavernous 

Rustling quality. 
Expiration shorter 
and softer than inspiration 
and continuous with it 

/\ 

Loud and clear. 
Expiration and inspiration of 
same duration and intensity, 
and separated by a pause 

XX 

As for bronchial, 
but more ‘hollow’ in quality 


A Figure 6.32 Breath sounds 


entry (e.g. bronchial occlusion) or when the bronchial 
source of the sound is deflected at interfaces between 
media with different acoustic properties, as in the case 
of pleural effusion and pneumothorax. 

Bronchial breathing is heard when the medium inter- 
posed between the bronchi and stethoscope is a good 
conductor of sound and, unlike normal alveoli, permits 
the passage of high frequencies. This occurs when the 
alveoli contain fluid instead of air (consolidation), when 
there is collapse or fibrosis of the lung with patent 
bronchi and sometimes over a thin layer of pleural fluid 
(e.g. at the top of a pleural effusion). Bronchial breath- 
ing may also occur when for any reason the trachea or 
main bronchi are so displaced as to be physically nearer 
to the stethoscope. 

Rarely, a bronchus may communicate directly with a 
large abnormal air space either in the lung (cavity) or 
pleural space (pneumothorax). This can give rise to a 
hollow resonating breath sound known as cavernous or 
amphoric breathing. 

Voice Sounds 

Normal lung filters out high frequency vowel sounds so 
that speech (e.g. ‘ninety-nine’) is heard through the 
stethoscope as a low-pitched mumble. When the lung is 
airless as in consolidation, fibrosis or collapse with a 
patent airway, the vowel sounds come through to pro- 
duce intelligible, syllabic speech. This sound is termed 
bronchophony and its acoustic basis is the same as for 
bronchial breathing. 

Whispering is a high frequency sound produced by tur- 
bulent airflow in upper airways. This sound is therefore 
filtered out by normal lung and, like bronchophony, can 
be heard through the stethoscope only when the lung is 
airless and the airways patent - whispering pectoriloquy. 


At the upper limit of a pleural effusion, where the fluid 
layer is thin, the voice sounds are reflected with loss of 
the low frequency elements. This gives rise to a high- 
pitched sound with a nasal bleating quality -aegophony. 

Added sounds 

Chest diseases can give rise to three kinds of added sound: 
wheezes, crackles and pleural friction (Figure 6.33). 
Wheezes are due to the oscillation of airways and other 
tissues set into motion by an impediment to airflow. 

Fixed monophonic wheeze 

This is a single note of constant pitch, timing and site. 
It results from air passing at high velocity through a 
localized narrowing of one airway. Bronchial carcinoma 
is the commonest cause. Stridor (see page 1 16) is a spe- 
cial example of this sound. 

Random monophonic wheezes 
These are random single notes which may be scattered 
and overlapping throughout inspiration and expiration 
and are of varying duration, timing and pitch. They sig- 
nify widespread airflow obstruction, as in asthma or 
bronchitis. 

Expiratory polyphonic wheeze 
This is a complex musical sound with all its compo- 
nent parts starting together and continuing to the end 
of expiration. It is probably due to expiratory dynamic 
compression of large central airways and is therefore 
audible at the mouth. When unaccompanied by inspi- 
ratory wheezes, it usually indicates emphysema in 
which the central airways arc narrowed by the posi- 
tive pressure which has to be exerted to empty the 
inelastic lungs. 


m 
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Sequential inspiratory wheezes (‘squawks’) 

A series of sequential (not overlapping) inspiratory 
sounds or sometimes a single sound (Figure 6.33(e)), due 
to the opening of airways which had become abnormally 
apposed during the previous expiration. These tend to 
occur in deflated areas of lung and are therefore heard 
in various forms of pulmonary fibrosis, especially fibros- 
ing alveolitis. The mechanism is similar to that of crack- 
les and these often precede the squawk. 

Crackles 

Crackles (Figure 6.34) result from the explosive equal- 
ization of gas pressure between two airway compart- 
ments when a closed section between them suddenly 
opens. Expiratory closure of airways is gravity-depen- 
dent, so that crackles arc mainly basal in site. 


Early inspiratory and expiratory crackles signify 
abnormal expiratory closure of proximal intrapulmonary 
airways with re-opening later in expiration or early in 
inspiration. They tend to be scanty, low-pitched, audible 
at the mouth and unaffected by posture. Those that dis- 
appear after a few deep breaths are common in the 
elderly and of little pathological significance. Otherwise, 
they are usually indicative of bronchitis. 

Late inspiratory crackles are generally due to restric- 
tive conditions of the lung itself, resulting in expiratory 
closure of the small peripheral airways with re-opening 
at the end of inspiration. In contrast to early inspiratory 
crackles, they are usually fine, profuse, high-pitched, 
inaudible at the mouth and may vary with posture. They 
are heard especially in patients with fibrosing alveolitis, 
pneumonia and pulmonary oedema. 
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A Figure 6.33 Added sounds, (a) Fixed monophonic wheeze, 
(b) Random monophonic wheezes, (c) Expiratory polyphonic 
wheeze, (d) Sequential inspiratory wheezes (squawks), (e) 
Pneumograph of a squawk (immediately preceded by a crackle). 
The lower curved line indicates the rate of inspiratory airflow. 
((a)-(d) reproduced from Lung Sounds, by kind permission of Dr 
Paul Forgacs and Balliere Tindall; (e) by kind permission of Dr 
John Earis) 
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PHONOPNEUMOGRAPH OF EARLY 
AND LATE INSPIRATORY CRACKLES 
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j Late 

1 sec 


A Figure 6.34 Phonopneumograph of 
early (left) and late (right) inspiratory 
crackles. (The upper curved lines indicate 
the rate of air flow.) (Redrawn with the kind 
permission of Dr Leslie Capel and Thorax) 


Coarse crackles are heard as easily in expiration as 
in inspiration. They are often altered by coughing and 
can be heard over segments and lobes affected by 
bronchiectasis. They may also be heard at the mouth 
without the aid of the stethoscope, and arc usually 
caused by air bubbling through collections of mucus or 
pus in areas of bronchiectasis. They should be distin- 
guished easily from the audible gurgling noises arising 
in the larynx, trachea or major bronchi characteristic of 
the dying or unconscious patient who has failed to clear 
such secretions due to inadequate coughing. In the past, 
this noise was known as the Hippocratic rattle. 

Pleural friction 

Oscillations arising from frictional resistance between 
two layers of inflamed or roughened pleura produce a 
creaking sound: the pleural friction rub. This tends to 
recur in the same part or parts of each respiratory cycle. 
The intensity of the sound may be increased by firm 
pressure of the stethoscope. 

EXAMINATION AFTER EXERCISE 

Examination of the patient after exercise is essential to 
the assessment of the respiratory system. Exercise may 
take the form of running, in the case of younger patients, 
climbing flights of stairs or, if the equipment is available, 
riding a static bicycle or walking on a treadmill. The fol- 
lowing observations should be made after exercise: 

1 The amount of exercise needed to induce dyspnoea, or 
the distance walked in a given time. 

2 The respiratory and heart rate and the time needed for 
these to return to the pre-exercise level. 

3 Whether cyanosis appears during exercise. 

4 Whether wheeze develops after exercise (see page 121). 


THE DIAGNOSIS OF RESPIRATORY 
DISEASES 


For convenience in describing their symptoms and signs, 
the common diseases of the respiratory organs may be 
grouped under the following headings - those affecting: 

1 The bronchi. 

2 The lungs. 

3 The pleura. 

4 The mediastinum. 


THE BRONCHI 


The symptoms and signs of bronchial disease can be 
attributed to: 

1 Irritation of the bronchial mucosa with increased 
secretions causing cough and expectoration. 

2 Narrowing of the bronchial lumen, which results in 
dyspnoea, wheeze, early inspiratory and expiratory 
crackles and the signs of overinflation of the lungs 
(see also Emphysema, page 125). 

3 Complete occlusion of the lumen causing the symp- 
toms and signs of collapse of the lung (see page 
124). The bronchi may be narrowed or occluded by 
exudate or foreign bodies in the lumen, by mucosal 
oedema, tumour or spasm arising in the bronchial 
wall, or by pressure from without by enlarged 
lymph nodes. 

It is convenient to consider diseases of the bronchi 
according to whether they affect the whole of the 
bronchial tree or are localized to one part of it. 
Generalized bronchial disease includes asthma and bron- 
chitis and usually reveals itself by auscultatory signs with 


The respiratory system 


few changes in the radiograph. In localized disease, such 
as bronchiectasis and bronchial carcinoma, physical 
signs are often lacking so that radiography or bron- 
choscopy are needed to make a diagnosis. 

Bronchial Asthma 

Bronchial asthma usually starts in childhood, but may 
not appear until middle age (Mate-onset asthma’). It is 
characterized by attacks of wheezing dyspnoea due to 
narrowing of the bronchi by spasm, mucosal oedema or 
mucous secretions. These attacks are brought on by a 
variety of factors including allergy to certain inhaled 
dusts (e.g. house dust or pollens), respiratory infections, 
emotional upsets, physical exertion (exercise induced 
asthma) or occupational exposure (e.g. glutaraldehyde 
in nursing staff). A history of other ‘allergic’ manifesta- 
tions, such as hay fever and infantile eczema, or a family 
history of these conditions, is common in those with an 
early onset of the disease. 

The patient may be quite free of symptoms and abnor- 
mal signs between the attacks, but the illness can become 
continuous. Cough usually occurs only during the attacks, 
when it may be associated with the expectoration of 
viscid mucoid sputum; nocturnal cough is a characteris- 
tic presenting symptom of asthma in childhood. 

Physical examination reveals laboured breathing asso- 
ciated with a prolonged expiratory wheeze, activity of 
the accessory muscles of respiration, signs of overinfla- 
tion of the lung due to trapping of air during expiration 
(see also Emphysema, page 125) and, in a severe attack, 
cyanosis may also be seen often in association with sinus 
tachycardia and sometimes with pulsus paradoxus. In 
children, there may be permanent deformity of the chest 
wall (pigeon chest, Figure 6.35). Bronchial asthma must 
be differentiated from the paroxysmal dyspnoea of left 
heart failure (see Chapter 7) and from localized wheez- 
ing due to partial bronchial obstruction by neoplasm or 
foreign body. 

Bronchitis 

Acute bronchitis usually complicates an acute infection 
of the upper respiratory tract. Chronic bronchitis may 
be associated with chronic respiratory infections, but 
more often it can be related to cigarette smoking or to 
environmental causes such as air pollution. The princi- 
pal symptom is cough, with mucoid sputum, which is 
worse in the morning and during the winter months. 
Acute exacerbations are provoked by adverse climatic 
conditions such as fog, and also by respiratory infection, 
when fever, purulent sputum and wheezing dyspnoea are 
additional symptoms. The main physical signs are expi- 
ratory wheeze and early inspiratory crackles. The signs 


in acute cases are similar to those of asthma. Chronic 
bronchitis in men is often complicated by emphysema in 
middle life (see page 125). Other important complica- 
tions in severe chronic cases are respiratory and cardiac 
failure, the combination of cyanosis and oedema pro- 
ducing the ‘blue-bloater’ syndrome (see also the ‘pink- 
puffer’ syndrome of emphysema, page 125). 

Bronchiectasis 

This most commonly results from tenacious plugs of 
mucus formed during an attack of pneumonia or acute 
bronchitis (often associated with measles, whooping- 
cough or cystic fibrosis) in early childhood (Figure 6.36); 
bronchiectasis will occur if the lung collapses and irre- 
versible damage is done to the bronchi before the plug has 
been dissolved or expelled. Bronchiectasis may also com- 
plicate bronchopulmonary aspergillosis and auto-immunc 



A Figure 6.36 Portacath and intravenous line positioned 
subcutaneously for self-administration of intravenous 
antibiotics in a patient with bronchiectasis 
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disorders in adult life. The dilatation of the bronchi, and 
the loss of ciliary action and cough reflex due to damage 
to their mucosa, causes retention and infection of secre- 
tions. These secretions are responsible for the chief symp- 
tom of bronchiectasis which is the expectoration of large 
amounts of purulent sputum, sometimes stained with 
blood. The main physical sign is coarse crackles, usually 
over the lower lobes of the lungs. In the absence of active 
infection (as in the treated case), however, there may be 
no abnormal signs, and then the diagnosis must depend 
upon radiological examination, including CT scanning or 
bronchography (see Figure 6.25). Finger clubbing and, 
rarely, amyloidosis occur in the more advanced cases and 
the disease may also be complicated by recurrent pleurisy, 
pneumonic consolidation and by fibrosis in the sur- 
rounding lung (see below and page 124). 

Bronchial Carcinoma 

Carcinoma of the bronchus is the commonest form of 
malignant tumour in men. Heavy cigarette smoking is 
an important causative factor. 

The most frequent early symptoms are cough and 
haemoptysis, although it may present with a feverish 
pneumonic illness which tends to persist or relapse, pleu- 
ritic pain, dyspnoea on exertion or with various mani- 
festations outside the chest (see below). As in other forms 
of malignant disease, there is progressive wasting lead- 
ing to cachexia and death within a few months to a year 
in the untreated case. 

The commonest signs are those of collapse, consoli- 
dation and effusion, or a combination of all three. The 
finding of pleural effusion without mediastinal displace- 
ment suggests either that there is also an underlying col- 
lapse of the lung or that the mediastinum has been 
invaded and fixed by tumour. This disease is often asso- 
ciated, and may even present, with signs outside the 
chest. These include anaemia and loss of weight, the signs 
of metastases to other organs (e.g. bone or brain), finger 
clubbing and painful swellings of the hands and feet due 
to osteoarthropathy, engorgement of the face due to 
mediastinal obstruction, and, more rarely, various forms 
of myoneuropathy and endocrine disorder due to pep- 
tides secreted by the tumour. 

THE LUNGS 


The more important pathological changes which may 
take place in the lungs include oedema, consolidation, 
cavitation, collapse, fibrosis and emphysema (see Table 
6.3). These changes are found in various combinations 
in different lung diseases. 


Oedema 

Pulmonary oedema results from engorgement of pul- 
monary veins and capillaries and consists of transuda- 
tion of fluid into the walls and lumina of the smaller air 
spaces in the lungs. The commonest causes of conges- 
tion and oedema are left ventricular failure and mitral 
stenosis (see Chapter 7, page 172), but more rarely it 
can be due to acute inflammation of the lung (e.g. 
influenza) or to the inhalation of an irritant gas (e.g. 
phosgene, nitric oxide). 

The main symptoms of pulmonary oedema are dys- 
pnoea, which in the cardiac case is worse when the 
patient lies flat (‘orthopnoea’), cough and the expecto- 
ration of pink frothy sputum which may become copi- 
ous and frankly blood stained. Fine inspiratory crackles 
may become coarse and accompanied by wheeze. 

Consolidation and Pneumonia 
Consolidation 

This is a condition in which the alveoli are filled with an 
exudate from the blood, either inflammatory (e.g. pneu- 
monia) or haemorrhagic (e.g. infarction due to occlu- 
sion of a pulmonary artery). 

The symptoms are those of the cause. Pneumonia is 
characterized by dry cough, sometimes with rusty 
sputum, pleuritic pain, fever with rigors and, if consol- 
idation is extensive, dyspnoea and cyanosis. The symp- 
toms of infarction are similar, but the onset is usually 
more sudden, fever of lesser degree and frank haemop- 
tysis is common. 

The physical signs of consolidation are diminished 
expansion (especially when there is pleuritic pain), mod- 
erate impairment of percussion note (less than in effu- 
sion), increased vocal fremitus, bronchial breathing, 
bronchophony, whispering pectoriloquy and late inspi- 
ratory crackles. An overlying pleural friction rub is 
common. The mediastinum remains central. 

Pneumonia 

In community acquired pneumonia (Figure 6.37) it is 
important to establish whether the patient had pre-exist- 
ing lung disease and whether or not there had been con- 
tact with pigeons (psittacosis), air-conditioning units 
(Legionnaire’s disease), other animals (Q fever), or 
whether there has been contact with a known epidemic 
of mycoplasma pneumonia. It should also be established 
whether there has been close contact with an open case 
of pulmonary tuberculosis. 

Pneumonia may also be acquired in a patient in hos- 
pital or recently discharged within the previous two 
weeks when the condition is known as nosocomial pneu- 
monia. It should be established whether other cases have 
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PHYSICAL SIGNS IN CHEST DISEASES 




Consolidation 

Collapse 

Fibrosis 

Emphysema 

Effusion 

Pneumothorax 

Mediastinal 

shift 

None 

Towards 

Towards 
(with chest wall 
retraction) 

None 

Away 

Away 

Vocal 

fremitus 

Increased 

Usually 

diminished 

Diminished 

Diminished 

Diminished 

Diminished 

Percussion 

note 

Dull 

Dull 

Dull 

Hyperresonance. 
Loss of liver and 
heart dullness 

Flat or stony 

Tympany 

Breath 

Bronchial 

Absent or 

Diminished 

Diminished. 

Diminished 

Diminished 

sounds 


bronchial 

or bronchial 

Prolonged 

expiration 

(bronchial 

above) 

or amphoric 

Voice 

sounds 

Bronchophony. 

Whispering 

pectoriloquy 

Diminished 
or bronchophony 

Diminished or 
bronchophony 

Diminished 

Diminished 

(aegophony 

above) 

Diminished 

Added 

Fine inspiratory 

None 

Coarse crackles 

Expiratory 

Friction rub (in 

‘Metallic’ 

sounds 

crackles (in the 
early stages and 
during resolution) 


(if bronchiectatic) 

wheeze 

early stages) 

crackles 
Succussion (if 
fluid present) 

*lt must be noted that two or more of these conditions often occur together, e.g. consolidation and collapse. 
The signs of both conditions may then be found. 



A Table 6.3 



been reported from the same ward with a similar infect- 
ing organism. 

In addition to community acquired and nosocomial 
pneumonia, the condition may be recognized in the com- 
munity or in hospital in association with infection with 
the AIDS virus. Patients at risk such as homosexual men, 


haemophiliacs or intravenous drug abusers or their 
sexual partners may present with a pneumonia-like ill- 
ness as the first manifestation of the acquired immune 
deficiency syndrome. Such patients may or may not have 
previously been recognized as suffering from AIDS, and 
pneumonia is often the first AIDS defining illness. Under 
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these circumstances, the protozoon Pneumocystis pneu- 
monii is the common infecting organism. There may be 
associated features such as oropharyngeal candidiasis, 
generalized lymphadenopathy, or the purplish skin 
lesions of Kaposi’s sarcoma which may also be found in 
the oropharynx. Examination of the chest in a case of 
Pneumocystis pneumonii may be relatively normal, 
although bilateral basal crackles may be heard. It would 
also be important to seek involvement of the central ner- 
vous system and the gastrointestinal tract when diar- 
rhoea may be a feature. If AIDS is suspected, it is 
essential to obtain an HIV test with the patient’s consent 
and adequate counselling facilities. 

Collapse 

Pulmonary collapse or atelectasis may occur as a con- 
genital abnormality but will be discussed here only in its 
acquired form. 

Collapse results from bronchial obstruction prevent- 
ing air from entering the lung, so that the air which 
remains is absorbed into the bloodstream. The symptoms 
vary in intensity according to the rapidity with which the 
collapse occurs. Breathlessness is the principal symptom 
and, in cases of sudden collapse, e.g. bronchial occlusion 
by a foreign body, it is extreme (Figure 6.38). In the more 
gradual collapse from bronchial carcinoma, dyspnoea 
may be noticed only on effort. 

Inspection may reveal some flattening and reduced 
expansion over the affected part, but gross retraction of 
chest wall structures suggests fibrosis. In upper lobe col- 
lapse the trachea is displaced to the affected side (Figure 
6.39) and in lower lobe collapse, the heart. The percus- 
sion note is dull because the lung is airless. Breath 
sounds and voice sounds are diminished or absent 
because the bronchus is occluded. However, the lung 
may remain collapsed and perhaps consolidated after 
the obstruction has been relieved (e.g. after the expec- 
toration of a mucus plug). In such cases, bronchial 
breathing and bronchophony will be heard. These signs 
may also occur if, as a result of the collapse, the trachea 
or a main bronchus has been drawn over to one side and 
thus lies nearer to the stethoscope. 

Fibrosis 

Pulmonary fibrosis may be the result of many inflam- 
matory diseases of the lung. Localized fibrosis is most 
often due to tuberculosis, bronchiectasis or to a destruc- 
tive form of pneumonia (e.g. staphylococcal). 

The eventual results of localized fibrosis of the lung 
are in some ways comparable to those of pulmonary col- 
lapse, for the lung becomes shrunken in volume, con- 
tains little air and draws in the chest wall on the affected 


side and the mediastinum from the opposite side. The 
results are, however, produced in a much more gradual 
manner, and, although the chief symptom is again 
breathlessness, it is rarely so urgent as in acute forms of 
pulmonary collapse. Cough and expectoration occur if 
the fibrosis is associated with bronchiectasis. 

The signs of fibrosis (Figure 6.40) depend on the 
shrinkage of the lung and its consequent drag on sur- 
rounding tissues, and on the diminished amount of air 
entering and contained in the lung. The chest is 
retracted and smaller in volume, and the heart and tra- 
chea are pulled towards the affected side. The ribs arc 
often closer together, and expansion is limited or absent. 
The percussion note is dull because of the relatively air- 
less state of the lung. The breath sounds are faint and 
may be bronchial, as in the case of pulmonary collapse 
when the bronchus is patent or drawn nearer to the 
stethoscope. Added sounds when present are generally 
due to associated changes, e.g. bronchitis, tuberculosis 
or bronchiectasis. 



M Figure 6.38 
Obstruction of the 
right upper lobe 
bronchus which 
caused collapse 
due to the 
inhalation of 
peanut 
subsequently 
remove at 
bronchoscopy 





^ Figure 6.39 
Pulmonary 
collapse. Note that 
the right upper 
lobe is airless. The 
trachea is deviated 
to the right and the 
fissure between the 
upper and middle 
lobe is elevated 
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A more generalized form of fibrosis can result from sar- 
coidosis and from the inhalation of irritant dusts such as 
silica or asbestos. A special form of generalized fibrosis 
known as fibrosing alveolitis may be due to the inhalation 
of an allergen, as in the case of farmer’s lung (‘extrinsic 
allergic alveolitis’), or to some intrinsic process of 
unknown cause (‘cryptogenic fibrosing alveolitis’). The 
clinical features are dyspnoea, cyanosis, rapid shallow 
breathing and fine late inspiratory crackles. Finger club- 
bing is common in cryptogenic alveolitis but rare in the 
extrinsic type. 

Emphysema 

This is a condition characterized by permanent overinfla- 
tion of the distal air spaces of the lung with disruption of 
their walls. These changes are associated with expiratory 
airflow obstruction and loss of elasticity of the lungs. 
Emphysema is seen most often in middle-aged men who 
have suffered for many years from chronic bronchitis, but 
it may develop without any preceding respiratory illness. 
Rarely, emphysema is associated with an inherited defi- 
ciency of oq-antitrypsin. It presents with increasing breath- 
lessness on exertion, with more severe disability provoked 
by respiratory infection in the winter months. 

Inspection may reveal a distended chest fixed in the 
inspiratory position (‘barrel chest’): the sternum is dis- 
placed outwards and the ribs and clavicles are more hor- 
izontal than normal. However, the barrel chest is not 
evident in all cases and may be found in healthy subjects. 
Expansion is limited and inspiration can only be achieved 
with the aid of the accessory muscles of the neck elevat- 
ing the clavicles. Expiration is greatly prolonged and is 
often accompanied by pursing of the lips (Figure 6.13). 



A Figure 6.40 Pulmonary fibrosis. The shoulder is lower and 
the chest wall retracted on the affected side. The lung is 
shrunken and the bronchi compressed. The signs are therefore: 
limited movement; diminished vocal fremitus and vocal 
resonance (variable); percussion note impaired; breath sounds 
faint (sometimes bronchial); mediastinal contents (trachea, heart 
etc.) displaced in direction of the arrow 


On percussion, the note is hyper-resonant and the normal 
areas of dullness over the heart and liver are obliterated 
by the distended lung. On auscultation, the breath 
sounds are diminished, and expiration is prolonged and 
wheezing, but the wheeze may only be apparent during 
a forced expiration when there is passive collapse of 
proximal airways. 

The disease may be complicated by the formation of 
bullae on the surface of the lung, which sometimes rup- 
ture to form a pneumothorax (see page 126). 

The resulting disturbance in respiratory function is 
responsible for the chief symptom, dyspnoea, and also 
for various extrathoracic manifestations in the later 
stages of the disease. These include the symptoms and 
signs of hypoxia, of carbon dioxide retention (see page 
106) and of right heart failure, the last being due in part 
to hypoxic constriction of the pulmonary arterioles and 
in part to obliteration of the capillaries surrounding the 
overinflated alveoli. In the non-bronchitic forms of 
emphysema, these signs of respiratory and cardiac fail- 
ure are relatively uncommon, the patients remaining well 
oxygenated at the cost of considerable hyperventilation 
and dyspnoea. This is known as the ‘pink-puffer’ syn- 
drome (see also the ‘blue-bloater’ syndrome of chronic 
bronchitis, page 121). 

THE PLEURA 


Pleurisy 

Inflammation of the pleura can result from various dis- 
eases of the underlying lung, especially pneumonia, 
infarction or neoplasm, and more rarely from diseases 
in other sites (e.g. oesophagus; subphrenic abscess). In 
the early stages, friction between the two layers of the 
pleura gives rise to pleuritic pain and an audible friction 
rub. Later, if fluid forms between the two layers of the 
pleura, the pain and rub may be replaced by the features 
of pleural effusion (Figure 6.41). 

Pleural effusion may take the form of an exudate from 
the causes already mentioned. The fluid has a high pro- 
tein content, may contain inflammatory cells or blood and 
sometimes consists of pus (empyema). In cases of cardiac 
failure, or hypoproteinaemia due to renal disease, the fluid 
is a clear, watery transudate with a low protein and cell 
content and usually forms without preceding pleural fric- 
tion. A rare form of pleural effusion is that which results 
from impaired lymphatic drainage. Obstruction to the 
thoracic duct causes a fatty or ‘chylous’ effusion. In con- 
genital hypoplasia of the lymphatics, pleural effusion is 
accompanied by a yellow discoloration of the finger nails 
(Figure 6.42). Patients with pleural effusion complain of 
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A Figure 6.41 Breath sounds in pleural effusion. Lung 
compressed, therefore relatively solid. Bronchi narrowed by 
compression. (See also Figure 6.39 for other signs of pulmonary 
collapse) 



A Figure 6.42 Yellow nails 


gradually increasing dyspnoea and the signs consist of 
mediastinal shift towards the opposite side and stony dull 
percussion note with diminished vocal fremitus, breath 
sounds and voice sounds at the affected lung base. 
Bronchophony and aegophony may be heard over the 
upper part of the effusion. 

Pneumothorax 

Air in the pleural cavity is known as pneumothorax 
(Figure 6.43). The air generally enters through a com- 
munication between the lung and the pleural cavity. 

Spontaneous pneumothorax is usually due to the rup- 
ture of a subpleural bulla of congenital or inflammatory 
origin and is commonest in young men, especially those 
who are tall and thin. A rare form of pneumothorax in 
women tends to present at the onset of a menstrual period 
(catamenal pneumothorax). It also occurs as a serious 
complication of generalized emphysema in older patients. 



M Figure 6.43 Air 
fills the right 
pleural cavity. 

Note the lack of 
lung markings 
compared with the 
normal side. The 
edge of the partly 
deflated lung can 
be seen as a thin 
white line 


The condition usually develops suddenly with the pro- 
duction of dyspnoea and pain which may resemble that 
of myocardial infarction (see page 164) when the pneu- 
mothorax is large, or it may be pleuritic in type. If the air 
leaks gradually, the symptoms may be unnoticed and the 
condition discovered only by radiography. 

The mediastinum is displaced towards the opposite 
side when the pneumothorax is large. The most charac- 
teristic sign is impairment of breath and voice sounds in 
the presence of a well-preserved or even hyper-resonant 
percussion note. Rarely, the breath sounds have a hollow 
‘amphoric’ quality due to the resonating properties of 
the pneumothorax. In cases of left-sided pneumothorax, 
the displacement of air trapped in the mediastinal 
pleural space can cause a clicking sound, synchronous 
with each heart beat. 


THE MEDIASTINUM 


Mediastinal obstruction 

This may be caused by inflammatory and neoplastic 
processes of which the commonest is bronchial carci- 
noma invading the mediastinum directly or by metasta- 
tic involvement of lymph nodes. There may be pressure 
effects upon the superior vena cava, the sympathetic, 
recurrent laryngeal and phrenic nerves, and sometimes 
on the trachea, main bronchi and oesophagus (Figure 
6.44, see Figure 6.7, page 108). 

The resulting symptoms and signs thus include 
engorgement of veins in the neck, arms and chest with 
suffusion and oedema of the face and ‘bursting’ headaches 
on lying or bending, Horner’s syndrome (see page 226), 
hoarseness, dyspnoea, stridor and dysphagia. 
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M Figure 6.44 
Mediastinal 
obstruction from 
bronchial 
carcinoma. Note 
pitting oedema of 
hand, engorged 
neck veins and 
right-sided ptosis 



■<8 Figure 6.45 CT 
scan outlining 
widened bronchi 
with thickened 
walls in both lower 
lobes due to 
bronchiectasis 


SPECIAL INVESTIGATIONS 


Radiography 

A radiograph of the chest must be regarded as routine in 
all patients complaining of persistent respiratory symp- 
toms. Special radiological investigations include fluo- 
roscopy (or screening) of the lung and diaphragmatic 
movements; lateral, oblique and apical views; X-rays 
focused at different depths in the lung (tomography) to 
detect local lesions, such as a cavity or tumour; and the 
introduction of a radio-opaque medium into the bronchial 
tree (bronchography) to demonstrate bronchiectasis or 
bronchial narrowing, or into the pulmonary artery 
(angiography) to demonstrate arterial occlusions by 
embolism. Computerized axial tomography (the CT scan) 
may be used to define the precise size, site and consistency 
of an intrathoracic lesion (Figure 6.45). 

Examination of Sputum and 
Pleural Fluid 

Microscopy of the sputum may reveal cells and organ- 
isms of various kinds. These include tubercle bacilli, 
appearing as red rods when stained by Ziehl-Neelsen’s 
method, malignant cells or an excess of eosinophil leu- 
cocytes, suggesting an allergic state. More rarely, evi- 
dence of the inhalation of a noxious dust may be found, 
e.g. asbestos bodies. Patients producing little sputum 
may be helped to do so by the inhalation of nebulized 
saline or water. Such induced sputum may be stained 
with silver salts to identify pneumocystis carinii so com- 
monly found in immunosuppressed patients such as 
those with AIDS. 

Culture of the sputum is of value in detecting the 
dominant infecting organism and its sensitivity to the 
available antibiotics, but special techniques are needed 


to grow tubercle bacilli. These observations on the 
sputum apply also to the pleural fluid, but in this case 
additional help can be obtained by a cell count and by 
measuring the specific gravity and protein content of the 
fluid. A high value for any of these three suggests an exu- 
date (e.g. tuberculosis) rather than a transudate (e.g. 
congestive cardiac failure). The type of cell in a pleural 
exudate should also be noted: a predominance of red 
cells is commonest in carcinoma, pus cells indicate 
empyema, while a lymphocytic effusion favours a 
chronic infection such as tuberculosis. Fat globules may 
be seen in the chylous effusion of thoracic duct obstruc- 
tion. The glucose level may be low and the rheumatoid 
factor concentration high in the pleural effusion associ- 
ated with rheumatoid arthritis. 

Pulmonary Function Tests 

The commonly used tests of respiratory function can be 
considered under two headings: ventilation of the lungs 
and gas exchange in the lungs. Tests in the first category 
include measurements of lung size (e.g. vital capacity, 
VC), the patency of the airways (e.g. forced expiratory 
volume, FEV, and peak expiratory flow, PEF), and the 
amount of air used to ventilate the lungs during normal 
breathing at rest and on exercise (minute and alveolar 
ventilation). These tests can all be made by simple spiro- 
metric methods. Many patients with asthma or obstruc- 
tive bronchitis have their own peak flow meters with 
which they are able to make consecutive measurements 
to monitor the progress of their airflow obstruction 
(Figure 6.46). Gas exchange is examined by measuring 
the tensions of oxygen and carbon dioxide in arterial 
blood and by calculating the gas transfer factor or dif- 
fusing capacity using a carbon monoxide uptake tech- 
nique (see Table 6.4). 
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COMMONLY USED TESTS OF LUNG FUNCTION 

Test 

Definition 

Conditions in which it is most 
commonly used 

1 Spirometric tests of ventilation 


Vital capacity (VC) 

The volume of air which can be 

Decreased in conditions 


expelled after a maximal inspiration 

restricting the expansion of the lungs 


Normal: 3-5 1 

(e.g. deformities of thoracic cage, pleural 
thickening or effusion, lung fibrosis) 

Peak expiratory 

The maximum flow rate during 

Decreased in diffuse airways obstruction 

flow (PEF) 

expiration 

Normal: 400-600 1 per min 

(e.g. asthma, bronchitis, emphysema) 

Forced expiratory 

The amount of air which can be 

Decreased in diffuse airways obstruction 

volume in 1 s (FEV/) 

expelled in 1 s after a maximal 

(e.g. asthma, bronchitis, 


inspiration. Normal: 75 per 
cent of vital capacity 

emphysema) 

Minute and alveolar 

Minute ventilation 

Increased in many lung diseases 

ventilation 

The amount of air breathed in 1 

(e.g. pneumonia) and metabolic disorders 


min during normal respiration, 

(e.g. acidosis, thyrotoxicosis) 


i.e. tidal volume x respiratory rate. 

Decreased in cerebral and neuromuscular 


Normal at rest: 6-8 1 per min 
Alveolar ventilation 
The amount of air ventilating the 
alveoli in 1 min during normal 
respiration, i.e. (tidal volume minus 
anatomical dead space*) x 
respiratory rate. 

Normal at rest: 4-6 1 per min 

diseases (e.g. narcotic drugs, poliomyelitis) 

2 Tests of gas exchange 



Arterial oxygen saturation 

The oxygen content of arterial 

Decreased in hypoventilation (e.g. cerebral 

(see also Cyanosis, 

haemoglobin as a percentage 

and neuromuscular disorders). 

page 106) 

of the content when blood is 

Continued perfusion of under ventilated 


exposed to air. 

parts of lung (e.g. in emphysema). 


Normal: 97 per cent 

Impaired diffusion (e.g. fibrosis due to dust 
diseases). Shunts of blood bypassing 
the lungs (e.g. Fallot’s tetralogy) 

Arterial oxygen 

The partial pressure of oxygen 

Increased in hypoventilation. 

tension (Pa0 2 ) 

in arterial blood. 

Normal: 100 mmHg (14 kPa) 


Arterial C0 2 tension 

The partial pressure of C0 2 in 

Reduced in hyperventilation. (Less affected 

(PaCOj 

arterial blood. 

by diffusion impairment or shunts because of 


Normal: 40 mmHg (5 kPa) 

relatively high diffusibility of C0 2 ) 

* Normal (approximately): 100 ml in women, 150 ml in men. 



A Table 6.4 
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Endoscopy and Biopsy Procedures 

1 Direct inspection of the larynx (laryngoscopy) and 
the bronchial tree (bronchoscopy) by a rigid or flex- 
ible fibre optic instrument to detect carcinoma or 
other abnormality in the wall or lumen of the airways 
(Figure 6.47). 

2 Various secretions or tissues can be procured for lab- 
oratory examination. Pleural fluid is collected by 
aspiration of the pleural cavity with a needle, while 
bronchoalveolar secretions and samples of the 
bronchial mucosa or lung can be obtained during 
bronchoscopy. Percutaneous biopsy of the pleura or 
of the lung can be carried out with a special needle 
or by means of an open surgical procedure such as 
video-assisted thoracoscopy or formal thoracotomy. 

Immunological Tests 

Sensitivity to certain respiratory allergens may be 

inferred in atopic subjects by skin prick tests producing 


a weal and flare reaction or occasionally proved by the 
inhalation of the appropriate antigen. Measurement of 
serum IgE and RAST (radio allergo absorbent test) will 
confirm the atopic status of many asthmatics and mea- 
surement of IgA, IgG and IgM levels may sometimes 
reveal low or absent values in bronchiectasis. Specific 
precipitating antibodies can be detected in the sera of 
patients with extrinsic allergic alveolitis, such as farmer’s 
lung and bird fancier’s lung, as well as bronchopul- 
monary aspergillosis and aspergilloma. 

The tuberculin test for tuberculosis consists of the 
intradermal injection of killed tubercle bacilli. A posi- 
tive reaction appears within 72 hours as a raised weal 
in the skin indicating the body’s past experience of 
tubercle bacilli, but it does not necessarily indicate active 
infection (Figure 6.48). The Kveim test for sarcoidosis 
must be biopsied 6 weeks after the intradermal injection 
of Kveim antigen and examined microscopically for 
characteristic granulomata. 

Figure 6.47 Bronchoscopic view of 
the bifurcation of the trachea into the 
two main bronchi (a) showing normal 
appearances and (b) carinal infiltration 
due to carcinoma. (By kind permission of 
Dr Peter Stradling) 
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A Figure 6.48 Positive tuberculin reaction 


When the white cell count shows a leucopenia, espe- 
cially a low lymphocyte count characterized by a low 
CD4, patients with respiratory infections may be suf- 
fering from AIDS and their blood should be tested for 
HIV status. 

Autoantibodies such as rheumatoid factor (rheuma- 
toid arthritis), antinuclear antibody (systemic lupus ery- 
thematosus), antiScl-70 antibody (systemic sclerosis), 
anticentromere antibody (Crest syndrome), antiribonu- 
cleoprotein antibody (mixed connective tissue disease) 
and antiJO-1 (the overlap syndrome) are present in cases 
of fibrosing alveolitis of various causes. 


Chapter 


- m — — 

The cardiovascular system 


SYMPTOMS OF HEART DISEASE 


The patient with heart disease may complain of many 
different symptoms, some of which may apparently be 
unconnected with the cardiovascular system. Often there 
are no symptoms and a cardiac lesion is found by rou- 
tine examination. 

Certain symptoms are, however, constantly found in 
cardiovascular disease, and though they may have other 
causes, careful attention should be paid to them in order 
to eliminate or confirm their cardiac origin. The patient 
should be encouraged to give a full and spontaneous 
description of his symptoms, with detailed questioning 
on the part of the examiner left until later. 

Dyspnoea (see also Respiratory 
System, page 104) 

The mechanism and physiology of this symptom have 
been more fully considered in Chapter 6. 

As it is such a common symptom of heart disease, 
certain special points may be noted: 

Dyspnoea on effort 

This generally precedes other forms of breathlessness, 
though there are exceptions to this rule. Serious cardio- 
vascular disease, such as aortic incompetence or hyper- 
tension, may exist for many years without dyspnoea, yet 
in mitral stenosis dyspnoea is often an early feature par- 
ticularly when atrial fibrillation is present. 

The grade of the dyspnoea, provided that other 
causes mentioned in Chapter 6 are excluded, may give 
valuable information about the state of the cardiac 
reserve. For example, in valve disease for some years 
there may be no dyspnoea, then a patient becomes 
increasingly breathless with physical tasks of dimin- 
ishing grade, until finally, when he reaches the stage 
of cardiac failure, dyspnoea will occur even on slight 
movement in bed. 

Paroxysmal dyspnoea at rest 

These attacks generally occur in bed and may follow a 
period of dyspnoea on exertion, but occasionally they are 
the first indication of a rise in pulmonary venous pres- 
sure in many types of heart disease, notably left ventric- 
ular failure and mitral stenosis. They are associated with 
a rise in left atrial pressure of whatever cause, as this pre- 
vents an adequate return of blood from the lungs to the 
left side of the heart. The attacks are often called ‘car- 


diac asthma’ as pulmonary oedema may cause airways 
obstruction and clinical wheezing similar to bronchial 
asthma. Sometimes both occur in the same patient. 

Orthopnoea 

Orthopnoea is said to be a later feature of cardiac fail- 
ure than paroxysmal dyspnoea, though the two condi- 
tions are often found in the same patient . 

Cheyne-Stokes breathing (see also page 111) 

In heart disease this type of respiration, also known as 
periodic breathing, is commonest in similar conditions 
to those in which cardiac asthma occurs. The waxing 
and waning of the respiration, periods of hyperpnoea 
and apnoea, are particularly common during sleep, 
which they may interrupt. 

Any or all of these types of dyspnoea may be found 
in the same patient. 

Palpitation 

This term means that the patient is conscious of his 
heartbeats, which he may describe as ‘bumping’, ‘throb- 
bing’, ‘pounding’ or ‘fluttering’ in the chest or periph- 
eral vessels. Several factors may be responsible for the 
symptoms - namely, increased force, increased rate and 
irregularity of the heart - but unless the nervous system 
is unduly sensitive they may not result in palpitation. 
For this reason the symptom is more common in such 
conditions as hyperthyroidism and anxiety states than 
in organic heart disease. A placid patient with a heaving 
apical beat or with an abnormal rhythm or even tachy- 
cardia may be quite unaware of the heart’s action. 

If palpitation occurs in attacks careful attention must 
be paid to the patient’s story. In simple sinus tachycar- 
dia, emotion or exercise generally causes the heart to 
beat faster, and as the precipitating cause diminishes so 
the heart rate and the palpitation lessen. By contrast, in 
abnormal rhythms, such as atrial flutter or paroxysmal 
tachycardia, the onset and offset of the attacks are 
instantaneous. The patient often states that he is con- 
scious of the heart missing a beat or ‘turning over’ and 
then the palpitation is in full swing. Similarly, the attack 
passes away by a sudden consciousness of some alter- 
ation in the heartbeat. Short attacks of this character are 
suggestive of paroxysmal tachycardia; longer attacks, 
lasting many hours or days, suggest atrial flutter. Atrial 
fibrillation may also come in attacks, and the patient 
may be able to date the onset of the attack by the sudden 
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appearance of palpitation having an irregular character. 
Ectopic beats are usually appreciated as occasional irreg- 
ularities. The patient may be aware of a missed beat or 
an extra large bump corresponding with the next normal 
beat after the ectopic beat. This is accentuated because 
the post ectopic pause allows greater filling of the heart 
in diastole and a larger stroke volume. In most cases of 
palpitation the heart beats faster than normal, but occa- 
sionally, in heart block, the increased stroke volume may 
cause awareness of the heart’s slow action. 

Pain 

Pain as a symptom of heart disease is very important but 
sometimes difficult to evaluate. It occurs so frequently 
without gross evidence of cardiovascular disease that a 
diagnosis may have to rest on this symptom alone. For 
this reason an accurate and careful description of the 
site, character and duration of the pain is essential. 

Angina pectoris 

This is merely a name for pain of a particular type, 
namely strangling, which is experienced in the chest, 
generally midsternal or transternal, and often spreading 
to one or both arms, less commonly to the neck or jaw, 
and sometimes to the epigastrium or back. 

It occurs under the following circumstances: 

1 Angina of effort. In this, pain is provoked by varying 
degrees of physical exertion, especially walking quickly 
or uphill, or against a wind. It is often worse in cold 
weather and on walking after a meal. Similar pain may 
result from heightened emotion. The pain usually dis- 
appears after a few minutes of rest or relaxation. 

It may be described as like a tight band, a sense of 
crushing or pressure, or very commonly as ‘indiges- 
tion’, with which it is often confused. 

Its severity varies, according to the degree of 
myocardial ischaemia, the patient’s threshold of pain 
and whether the provoking factor is removed. 

2 Angina at rest (unstable angina). The pain has a sim- 
ilar character and distribution but may occur at rest 
and last longer than angina of effort. It generally 
occurs in the presence of severe stenosis with fluctu- 
ating thrombus altering the amount of coronary flow 
with or without the addition of coronary spasm. It 
may also occur in the presence of advanced extensive 
coronary disease. The term crescendo angina implies 
a steady worsening over a period of weeks with 
increasing limitation of exercise capacity. 

Angina may also occur in aortic valve disease, 
anaemia or during disturbances of heart rhythm, espe- 
cially if there is concomitant coronary artery disease. 


3 Myocardial infarction. This usually results from 
occlusion of a major coronary artery (see page 164); 
pain may present and persist at rest. 

Other forms of precordial pain 
It will be useful here to mention the frequency with 
which pain in the chest results from non-cardiac causes 
which must be carefully distinguished from the type of 
pain just described. Pain of aching character is common 
in an effort syndrome, especially associated with fatigue. 
Aching or sharp pains occur in various rheumatic, trau- 
matic and neuralgic affections of the chest wall. These 
pains are usually worse on movement of the affected 
parts and are sometimes associated with localized ten- 
derness. The pain of pleurisy is generally severe, cutting 
or burning in character, and constantly related to breath- 
ing. All these pains tend to be mammary, axillary or 
dorsal in position rather than substernal. Further, they 
are often of long duration - hours or days. Sometimes 
oesophageal lesions cause a centrally placed pain like 
angina, as in obstructive lesions and hiatus hernia. Such 
pains may be related to swallowing or posture, but only 
occasionally to physical effort. Occasionally, hiatus 
hernia and reflux oesophagitis may cause a positive exer- 
cise test and the pain may be relieved by GTN. 

Aneurysm 

Aneurysm by erosion (Figure 7.24. page 145) may pro- 
duce severe pain in the precordium, in the back or in the 
upper abdomen according to the site of the aortic dilata- 
tion. The pain may be due to pressure effects on bony 
structures and nerves. In dissection of an aortic aneurysm, 
the pain is caused by a tear in the aortic wall becoming 
further ruptured by blood being forced into the false 
lumen. This classically produces a tearing sensation com- 
plained of by the patient radiating between the shoulder 
blades up into the neck or into the abdomen, depending 
on the site of dissection of the aortic aneurysm. 

Gastrointestinal Symptoms 

In cases of congestive heart failure where the viscera - 
liver and gastrointestinal tract - are engorged with 
blood, dyspeptic symptoms are’ common. Loss of 
appetite, nausea, fullness after meals and distension of 
the abdomen are the usual features. Vomiting occurs 
occasionally, and the bowels are usually constipated. 
Such symptoms may be the result of therapy (digitalis 
and diuretics). Pain over the liver is common, owing to 
congestion of the organ and stretching of its capsule, 
especially if this occurs rapidly. Jaundice is rare and only 
in advanced cases, but some impairment of liver func- 
tion may precede it. 


The cardiovascular system 


Respiratory Symptoms 

With the onset of pulmonary venous hypertension, the 
lungs are usually congested, resulting in cough, dysp- 
noea and not uncommonly in haemoptysis. In long- 
standing cases altered blood may be found in the 
sputum. If there is oedema of the lungs, the sputum may 
be plentiful and frothy, sometimes tinged pink by blood. 

Urinary Symptoms 

Altered circulation through the kidneys leads to decrease 
in the secretion of urine, rarely to complete suppression. 
The urine passed is highly coloured owing to its great 
concentration, and frequently contains protein casts and 
red cells. ‘Oliguria’, as this decrease in urinary output is 
called, is one of the most important symptoms of severe 
cardiac failure (cardiogenic shock) and is a useful guide 
to the grade of failure and its response to treatment. 

Cerebral Symptoms 

The most important of these is syncope, which is con- 
sidered separately below. Dizziness, headache and psy- 
chological changes are not uncommon features in 
cerebral atherosclerosis and cardiac failure, but they also 
occur more commonly in effort syndrome in which no 
organic cardiovascular lesion can be found. An impor- 
tant cardiac cause for central nervous symptoms is 
embolism from the left side of the heart. 

Syncope (see also Chapter 1) 

Transient loss of consciousness may result from inade- 
quacy of the cerebral blood flow. This is known as syn- 
cope and has to be distinguished from epilepsy, coma 
and hysteria. 

The symptoms are more fully described below. 

A small, but important, group of cases can be classified 
as cardiac syncope. They include abnormalities of 
rhythm with very high rates, as in paroxysmal tachy- 
cardia. Unless the speed of the heart is abnormal on 
examination, a careful study will be necessary to avoid 
overlooking these possibilities. Stokes-Adams attacks 
are periods of ventricular asystole occurring commonly 
in complete heart block causing sudden syncope and 
resolving spontaneously in less than a minute. Typically, 
the patient collapses and becomes white and then 
cyanosed; as recovery takes place reactive hyperaemia 
causes extensive flushing. 

Syncopal attacks are a feature of aortic stenosis. 
Generally, the more severe the aortic stenosis the more 
likely syncope becomes, but this may occur with a rela- 
tively mild gradient. The main mechanism is thought to 
be secondary to a baroreceptor stretch mechanism 
within the left ventricle with sudden changes in the force 


of contraction of the heart against the stenotic valve 
causing the left ventricle to stretch and syncope to occur. 
Clinically, the typical form of syncope associated with 
aortic stenosis is syncope on sudden effort. Dizziness is 
often attributed to aortic stenosis though this is rarely 
the sole cause. 

Sudden mechanical obstruction of the circulation is 
rare, e.g. a ball-valve thrombus or myxoma blocking the 
mitral orifice, but illustrates how immediate syncope 
may occur and often cause death. 

Lastly, local cerebral vascular changes, as in hyper- 
tension and cerebral arteriosclerosis or occurring as a 
result of hyperventilation or anoxia, are occasional 
causes of syncope. 

Other Symptoms 

Finally, it should be noted that in serious heart disease 
a great variety of symptoms may arise owing to malnu- 
trition of the body as a whole or of certain special 
organs. In children, wasting and lack of normal devel- 
opment are a common result, and even in adults some 
loss of weight is usual, though increase of weight may 
also occur from inactivity or as an early sign of oedema. 
The weight loss and cachexia in chronic heart failure is 
generally due to a reduction in muscle bulk, some of 
which is due to inactivity but much of which is due to 
abnormal protein metabolism and heart failure. This 
may be an adaptive mechanism. Fatigue has been 
accepted as a symptom indicating a low fixed output, 
especially in tricuspid valve disease. 

PHYSICAL SIGNS: EXAMINATION 
OF THE CARDIOVASCULAR SYSTEM 

The examination of the cardiovascular system comprises 
a study of the heart and blood vessels, but corrobora- 
tive evidence of heart disease is so frequently present in 
other organs that certain signs should be looked for in 
every case. These may conveniently be discussed first. 

Oedema 

The patient may complain of swelling of the ankles or 
feet, but if this symptom does not enter into the history, 
it should be sought purposely. The pathology of oedema 
is not discussed here, save certain mechanical factors of 
clinical importance. Gravity plays an important part, 
especially in cardiac oedema, and the swelling is found 
in the most dependent parts of the body - in the feet, 
ankles and legs when the patient is ambulatory, over the 
sacrum (sacral cushion. Figure 7.1), lumbar region, gen- 
italia, and backs of the ankles and thighs in patients 
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who are sitting upright in bed. Looseness of the subcu- 
taneous tissues also favours the accumulation of oede- 
matous fluid, hence the occurrence of oedema in the 
genitalia and beneath the eyes in renal disease or 
extreme cardiac failure. Interference with the return of 
the blood to the heart also contributes to oedema. This 
is seen in cases of localized venous thrombosis, e.g. in 
patients with varicose veins, but there is little doubt that 
the more generalized obstruction to venous return 
which occurs in many types of heart disease acts in the 
same way. Much is ill-understood in the pathology of 
oedema and for fuller discussion textbooks of pathol- 
ogy and medicine should be consulted, with particular 
reference to the part played by sodium retention and 
the reduction of plasma-proteins. 

Oedema is recognized by the characteristic ‘pitting’ on 
pressure and should be distinguished from the more solid 
swelling of myxoedema or lymphatic blockage. As a gauge 
of the disappearance of oedema the weight of the patient 
is generally reliable, for, with the dispersal of the fluid and 
its excretion through the kidneys, bowel and skin, there is 
a rapid reduction in weight; while, conversely, increase in 
weight suggests fluid retention. Oedema is not confined to 
the subcutaneous tissues, but may affect serous sacs, caus- 
ing pleural and pericardial effusion and ascites. 

Cyanosis 

This physical sign is fully discussed in Chapter 6, page 
106, and may be of considerable diagnostic value in cer- 
tain forms of heart disease: it occurs in mitral stenosis, 
but not always, and also in conditions where pulmonary 
arterial hypertension occurs together with a low cardiac 
output. It is seen whenever nonoxygenated blood 
reaches the systemic circulation, as in the reversed, or 
right-to-left, shunting of blood in some forms of con- 
genital heart disease. 

Respiratory Distress 

While the patient is undressing, the physician will note 
the presence or absence of breathlessness and will com- 
pare this with the patient’s subsequent statement. If there 
is no apparent breathlessness special exercises may be 
employed to demonstrate its presence or absence with a 
more severe degree of exertion. This may be accom- 
plished by getting the patient to touch his toes a dozen 
times, or, while lying on a couch, to sit up and lie down 
quickly. Naturally such tests must be subject to the safety 
with which they can be employed. In all cases the lungs 
should be examined, for, apart from the congestion 
which occurs in cardiac failure, such abnormalities as 
chronic bronchitis or fibrosis may be responsible for the 
production or aggravation of the heart condition. 



M Figure 7.1 
Sacral cushion of 
oedema. Pitting on 
pressure over the 
sacrum is common 
in patients who 
have been 
bedridden in the 
usual sitting posture 
adopted in heart 
failure 


Abdominal Signs 

The abdomen should be examined in all cases of heart 
disease, as there may be enlargement of the liver or 
ascites, suggestive of congestive failure, and enlargement 
of the spleen in cases of bacterial endocarditis. The 
hepatomegaly of congestive heart failure can be demon- 
strated best by palpation, which determines the presence 
of a firm smooth tender enlargement between the costal 
margin and the umbilical level. This can be confirmed 
by percussion. When ascites is present, an enlarged liver 
can often be determined easily by ‘dipping’ (see also 
page 67, Figure 4.23). Examination of the femoral 
pulses can be undertaken at this time (see later). 

Pulsation in the epigastrium 
Epigastric pulsation may be due to: 

1 The contraction of the right ventricle; it is seen as a 
systolic retraction in the epigastrium, and may occur 
in normal persons; when the heart is hypertrophied 
it may be felt as a systolic thrust on palpation. 

2 Aortic pulsation in nervous but otherwise normal per- 
sons, especially when the abdominal wall is thin; 
aortic pulsation follows the heartbeat by about 0.1 s. 

3 Abdominal aortic aneurysm, in which an expansile 
swelling bigger than the normal aorta is present. 

4 Pulsation of the liver; the area of pulsation extends 
more to the right than in the case of aortic or ven- 
tricular pulsation, and signs of congestive failure are 
usually present. It is generally due to tricuspid incom- 
petence and is therefore systolic in time. It is to be 
noted that the enlarged liver may transmit pulsation 
from the heart or aorta. 

Aetiological Pointers 

The symptoms and signs of the more common causes of 
heart disease are listed in Table 7.1. 
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^ Figure 7.2 
Frank’s sign 
showing crack in 
the pinna of the 
ear in a man with 
ischaemic heart 
disease whose 
siblings have both 
heart disease and 
a similar 

appearance of the 
ear 


^ Figure 7.3 
Tendon 

xanthomata over 
elbow in 40-year- 
old man admitted 
with acute 
myocardial 
infarction 


Investigation 

We may now proceed to investigate the cardiovascular 
system proper. This involves examination of the periph- 
eral vascular system (arterial and venous) and the heart. 

The abnormalities to be found on examination of 
the cardiovascular system will be illustrated by actual 
recordings of arterial and venous pulse waves, the elec- 
trical activity of the heart ( electrocardiography ), heart 
sounds and murmurs ( phonocardiography ) and 
changes in structure and function of the heart as 
revealed by ultrasound ( echocardiography ). The reader 
will find descriptions of these recording methods on 
pages 173-80. 



EXAMINATION OF THE PULSE 


AETIOLOGICAL POINTERS 

Cause 

Clinical pointers 

Hypertension 

Family history 
Raised BP 

Left ventricular failure 

Retinal vascular changes (page 1 82) 

Albuminuria 

Atherosclerosis 

Family history (Figure 7.2) 

Angina 

Myocardial infarction 
Absent peripheral pulses 
Aortic stenosis or aneurysm 
Signs of hyperlipidaemia (e.g. 
xanthelasma, tendon 
xanthelasma (see Figures 7.3 and 7.4) 
Diabetes 

Pulmonary 
heart disease 

Chronic lung disease 
Wheezing dyspnoea 
Central cyanosis 
Right ventricular failure 

Thyroid disease 

Signs of hyper- or hypothyroidism 
(Chapter 11) 

Atrial fibrillation 

Congenital 

Early onset 

Septal defects 

Pulmonary or aortic stenosis 

Patent ductus 

Aortic coarctation 

Mitral incompetence 

May be cyanosis and clubbing 

Rheumatic 

disease 

History of rheumatic fever or chorea 

Pericarditis 

Nodules (acute) 

Mitral or aortic valve disease (chronic) 

Bacterial 

infection 

History of mouth infection (e.g. dental) 

Mitral or aortic valve disease 

Fever 

Anaemia 

Splenomegaly 

Osier's nodes 

Petechiae 

Clubbing 

Syphilis 
(now rare) 

Venereal history 

Aortic incompetence or aneurysm 
Neurological signs (see page 262) 

Certain toxic 
(e.g. alcohol) 
and infective (e.g. 
virus) causes 

Cardiomyopathy (see page 1 64) 


It is usual to examine the pulse before proceeding to the 
examination of the heart itself. This should include 


A Table 7.1 
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inspection, palpation ana auscultation or important 
arteries, especially the radial, brachial, carotids, tempo- 
rals and the femorals and their distal branches. 
Information on rate and rhythm is derived from the 
radial artery, commonly called the pulse. The volume 
and nature of the pulse is checked by examination of the 
brachial (Figure 7.5) or carotid arteries (Figure 7.6). The 
most important method of examination is palpation, 
which will be considered first. 


PALPATION 


The pulse should be felt in both wrists, as variations are 
sometimes found on the two sides both in health and 
disease. Inequality suggests: 

1 Abnormally placed artery. 

2 Abnormal aortic arch, due either to congenital mal- 
formation or acquired disease such as aneurysm with 
intravascular clotting or dissection. 


EXAMINATION OF THE PULSE 

Rate 

Compare with heart rate (pulse 


deficit) 

Rhythm 

Sinus arrhythmia: quicker in 
inspiration 

Ectopic beats: occasional or 
regular 

Partial heart block: regular 
omissions 

Atrial fibrillation: totally irregular 

Blood pressure 

Systolic 

Diastolic 

Form 

Thready: small volume 
Bounding: large volume 
Plateau or anacrotic: slow rise 
and fall (Figures 7.13 and 7.14) 
Dicrotic and bisferiens: bifid 
wave (Figures 7.17 and 7.19) 
Collapsing: sharp rise and fall 
(Figure 7.15) 

Alternans: small and large 
volume alternating (Figure 7.18) 
'Paradoxus': reduced volume in 


inspiration 


A Table 7.2 


3 Obstruction of brachial or subclavian arteries by 
atheroma, thrombosis or embolism. The femoral 
pulses should be routinely palpated to rule out aortic 
defects such as coarctation. Thereafter the following 
points (Table 7.2) should be noted in sequence. 
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1 Rate 

The pulse rate normally averages about 72 per minute, 
but in children is more rapid (90-100), and in old age 
may become slow (55-65). Quite trivial disturbances are 
sufficient to cause an acceleration in the pulse rate - for 
example, the emotion roused by a medical examination, 
or the effort of climbing stairs or hurrying to the con- 
sulting room. Due allowance must be made for these 
factors before attaching too much importance to a rapid 
pulse rate, and it is useful to take the rate at the begin- 
ning of the consultation and again before the patient 
leaves. The heart rate should always be compared with 
the pulse rate, as in some cases there is a ‘pulse deficit’, 
i.e. the pulse rate is less than the ventricular rate. 

2 Rhythm 

The normal pulse waves succeed one another at regu- 
lar intervals, but respiratory variations are common in 
health, the pulse quickening with inspiration and slow- 


ing with expiration. If this variation in rate is notice- 
able even with quiet breathing the term ‘sinus arrhyth- 
mia’ is applied (Figure 7.7). During inspiration there is 
a pooling of blood in the thorax reducing the amount 
of blood in the left ventricle, thus the heart rate 
increases due to stroke volume reduction. This is 
reversed on expiration when blood is forced into the left 
ventricle increasing the stroke volume and thus the 
pulse slows. If other forms of irregularity are present, 
the observer should note whether the pulse is irregular 
all the time or only occasionally. Finally, the effect of 
effort on the rhythm should be noted. Decisions as to 
rhythms should always be deferred until examination 
of the heart has been made, as the pulse alone may be 
deceptive. 

The commonest irregularities detectable in the pulse 
are ectopic (premature) beats and atrial fibrillation 
(Figures 7.8 and 7.9), though variable heart block and 
atrial flutter may be suspected if the rate changes 
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^ Figure 7.7 ECG and carotid pulse 
tracing of sinus arrhythmia. The record 
was taken from a healthy young woman. 
(Recording speed 25 mm/s) 


•4 Figure 7.8 ECG, phonocardiogram 
(PCG) and carotid pulse of ventricular 
ectopic beats. The ECG is abnormal 
showing a left bundle-branch block (LBBB) 
pattern (see Figure 7.48). (Recording speed 
50 mm/s) 


A Figure 7.9 ECG, PCG and carotid 
pulse of atrial fibrillation; the pulse is 
irregular in spacing and form. The 

patient had mitral stenosis and 
regurgitation, the PCG showing a clear 
opening snap and systolic murmur. 
(Recording speed 50 mm/s) 
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abruptly. Ectopic beats usually produce an occasional 
irregularity where a beat appears to be missed or in 
which a small pulse wave occurs earlier than is expected. 
Tf the ectopics are numerous, the pulse may appear to be 
completely irregular. In atrial fibrillation the pulse is per- 
sistently irregular, and this is usually easily recognized, 
though it may not be observed if the heart rate is slow, 
so that exercise should be employed to quicken the 
heart. Ectopics, on the other hand, often disappear with 
exercise though they may reappear with increased fre- 
quency shortly after the period of exertion. 

3 Blood Pressure 

Only a very rough idea of the blood pressure can be 
achieved by estimating the degree of digital compression 
necessary to obliterate the artery, and hypertension can 
never be detected in this way. 

Instrumental estimation of blood pressure 

This is accomplished by use of a sphygmomanometer. 
Many instruments are on the market, some with a mer- 
cury manometer and some of the aneroid type. 

The inflatable bag should be about 10 cm in width 
(and 25 cm long), as narrower ones are known to give 
false readings. 

The band is wrapped firmly and evenly around the 
arm about 8 cm above the elbow, which should be quite 
free to move, so that the diaphragm of the stethoscope 
can be placed in the cubital fossa. The arm band contains 
a rubber bag which is blown up until the brachial artery 
is occluded. At this point the radial pulse disappears. 

The systolic pressure 

The systolic pressure (i.e. the maximum pressure during 
the propagation of the pulse wave) may be estimated by: 

1 The palpatory method. The armlet is pumped to a 
greater degree than is necessary to obliterate the radial 
pulse. The air is then slowly released until the pulse 
is once more palpable. The reading on the manome- 
ter at this point represents the systolic pressure. 

2 The auscultatory method. The diaphragm of the 
stethoscope is placed over the brachial artery (located 
first by palpation) at the bend of the elbow, and the 
armlet pumped up until all sounds disappear (Figure 
7.10). It is then gently released until a soft puffing 
noise is first heard. This point represents the systolic 
pressure (Figure 7.1 lj. 


which it may be found 5-10 mm lower. Further, in a 
few cases of hypertension, auscultation will show dis- 
appearance of the sounds, which reappear higher up 
the scale. This is known as the ‘auscultatory silent gap’ 
and will not be overlooked if the pressure is checked 
by palpation. 

The diastolic pressure 

The diastolic pressure (i.e. the constant pressure in the 
artery between each systole) is only roughly measurable. 
The auscultatory method is employed. The procedure is 
the same as for obtaining the systolic pressure; the 


A Figure 7.10 Auscultatory method of estimating blood 
pressure 
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observer listens for sounds over the brachial artery at 
the elbow. Following the puffing noise heard at and 
below the systolic reading, there occurs a knocking or 
thudding sound which increases in intensity and then 
passes suddenly into another softer sound and disap- 
pears. The sharp transition from the loud knocking to 
the soft blowing sound is taken as the diastolic pressure. 
Sometimes it is impossible to record the diastolic pres- 
sure owing to lack of any distinction between the knock- 
ing and soft sounds. In aortic incompetence the soft 
sounds may continue almost to zero and it is impossible 
to state the exact diastolic pressure. 

A useful rough confirmation of the diastolic pressure 
is obtainable by noting that it corresponds with the 
sudden decrease of the maximum oscillation of the mer- 
cury column. 

4 Form 

Under this heading may be considered the volume and 
variations in the type of the pulse wave, which can really 


be best appreciated by graphic methods. Considerable 
experience is necessary before much information can be 
obtained by the use of the fingers alone, but by careful 
comparison of a series of normal (Figures 7.12 and 7.16) 
and abnormal pulses the student will learn to distinguish 
a thin thready pulse (low volume) from a full bounding 
one (high volume), and with experience the slighter grades 
of these extremes. Low volume is found in conditions 
where there is a low stroke output, e.g. in mitral stenosis, 
and in shock, where vasoconstriction with pallor and 
sweating may also be present, as occasionally happens 
with myocardial infarction. The bounding pulse on the 
other hand is found in hyperkinetic circulatory states 
where there is vasodilatation and increased stroke output, 
e.g. pregnancy, thyrotoxicosis, fevers and anaemias. 
Special varieties of pulse form are as follows: 

1 The plateau pulse (Figures 7.13 and 7.14) in which 
the summit of the pulse wave has a longer duration 
than normal. 



^ Figure 7.12 Normal carotid pulse. The 

PCG and ECG in this tracing are abnormal. 
(Recording speed 50 mm/s) 



A Figure 7.13 ‘Plateau’ pulse in aortic stenosis. The slow 
rising pulse has coarse summit vibrations which could be felt 
as a thrill. Note the crescendo-decrescendo ‘diamond’ shape of 
the systolic murmur in the accompanying PCG. The ECG also is 
abnormal, with a negative T wave and a bifid P. (Recording speed 
100 mm/s) 



A Figure 7.14 Anacrotic pulse in aortic stenosis. The slow 
rise of this pulse is of the same nature as the ‘plateau’ pulse 
shown in Figure 7.13, showing a well-defined anacrotic notch on 
the upstroke of the pulse, and a sustained peak. The PCG 
shows a typical ‘ejection’ systolic murmur, this time followed by 
a much less intense decrescendo diastolic murmur, produced by 
an insignificant degree of aortic regurgitation. (Recording speed 
1 00 mm/s) 
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2 The collapsing pulse, in which the peak of the pulse 
wave occurs early and is of very brief duration, and 
from which there is an equally swift descent. It is the 
rapid fall in pulse pressure which gives the charac- 
teristic ‘collapsing’ sensation, but when the stroke 
output of the left ventricle is very large, as in aortic 
regurgitation of severe degree, the rapid ascent to a 
high systolic pressure level contributes to the typical 
pulse contour. The bisferiens pulse of aortic regurgi- 
tation and stenosis has a rapid rise, a double peak 
and a fall not quite so rapid as in a true collapsing 
pulse (see Figure 7.19). 

<4 Figure 7.15 The 
collapsing pulse. 
(The water- 
hammer pulse.) To 

elicit the collapsing 
pulse the patient’s 
arm should be 
raised well above 
the head and the 
wrist grasped so 
that the palm of the 
examiner’s hand 
lies over its anterior 
aspect. This 
intensifies the 
collapsing sensation 
felt in the arteries 
after each systole of 
the heart 


3 The dicrotic or byperdicrotic pulse in which the 
dicrotic notch and wave are so pronounced as some- 
times to give the impression of two separate pulse 
waves, the second being smaller than the first. It is 
present when a low stroke output is accompanied by 
peripheral vasodilatation. 

The plateau pulse is found in aortic stenosis where sys- 
tole is more sustained than usual. The collapsing pulse, 
best elicited by placing the hand around the patient’s 
wrist with his arm held vertically (Figure 7.15), is found 
in conditions where the diastolic pressure is so low as to 
produce a relative emptiness of the arteries and a flac- 
cidity of their walls, and occurs in aortic regurgitation, 
arteriovenous fistula, especially patent ductus arteriosus. 
Generally, the collapsing pulse is obvious from inspec- 
tion and palpation of the carotid pulse (Corrigan’s sign). 

The patient may complain of throbbing headache or 
pulsation in the finger tips. The collapsing or ‘water- 
hammer’ pulse derives its name from the effect of con- 
cussion of moving water against the sides of a pipe on 
sudden stoppage of the flow. In studying the form of the 
pulse invaluable knowledge may be acquired by com- 
paring pulse tracings (Figures 7.16-7.19) with the results 
of palpation. 

Alteration in the volume of the pulse may occur 
from beat to beat. In normal persons the volume was 
once thought to be greater with inspiration because of 
increased venous return to the heart. In fact this is not 
the case, but a fall in pulse volume during inspiration 
is still known as l pulsus paradoxus ’. This may be seen 
physiologically if the breathing is thoracic in type or 
if the chest is held rigidly with the shoulders braced 
backwards and also in severe asthma. If these condi- 
tions have been excluded, pulsus paradoxus suggests 
the presence of pericardial effusion or constrictive 
pericarditis - conditions which interfere with the 




M Figure 7.16 Normal carotid 
pulse. The ECG is normal and 
the PCG, recorded by separate 
microphones at 2L (pulmonary 
area) and apex, shows normal 
splitting of the second sound at 
the pulmonary area, the aortic 
component first. The PCG 
recorded at the apex is also 
normal, showing a single 
(aortic) component of the 
second sound. (Recording 
speed 100 m/s) 
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normal return of blood to the heart and produce a 
diminished stroke output at the height of inspiration. 
This is not actually paradoxical but an exaggerated 
form of the normal pulse. 

In pulsus alternans (Figure 7.18) there is an alter- 
nate variation in the size of the pulse wave, said to be 
due to a defective myocardium in which not all the 
fibres are capable of contracting at each heartbeat. It 
is often found in serious myocardial disease and is a 
sign of grave omen when the cardiac rhythm is normal. 
It is important, however, to realize that pulsus alter- 
nans may occur without serious myocardial disease if 
the ventricular rate is rapid, as, for example, in parox- 
ysmal tachycardia. 


The uncommon condition of hypertrophic obstruc- 
tive cardiomyopathy (HOCM) produces a ‘jerky’ pulse 
with an initial sharp rise followed by prolongation, as 
in aortic stenosis. The shape of the recorded pulse wave 
is quite typical (Figure 7.20). 

5 Condition of the Arterial Wall 

The examination of the pulse is completed by observa- 
tions on the wall of the artery. An attempt should be 
made to roll the vessel under the index and second fin- 
gers. In many young persons the arterial wall is so com- 
pliant that with pressure of this kind it seems to merge 
into the surrounding tissues and to have no separate 
entity. In middle age it becomes distinctly palpable, and 
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A Figure 7.17 Dicrotic pulse. The ECG shows marked a.c. 
interference. The carotid pulse is typical of low stroke output, 
being an almost symmetric triangle in shape, followed by a 
large dicrotic wave. The PCG shows a summation gallop 
rhythm. The patient had congestive cardiomyopathy. 
(Recording speed 75 mm/s) 



A Figure 7.19 Bisferiens pulse. This pulse has a palpable dip, 
resembling in some ways the dicrotic pulse, but with distinguishing 
features on palpation. Present when there is a combination of 
aortic regurgitation and stenosis, the diastolic murmur of the 
regurgitation is particularly well seen here. See Figure 7.38 for the 
pulse of aortic regurgitation without stenosis - the 'collapsing' 
pulse. (Recording speed 50 mm/s) 



A Figure 7.18 Pulsus alternans. This patient was recovering 
from open heart surgery, and aortic valve replacement. The 
alternating volume and duration of the pulse is well shown. There 
are abnormalities also in the ECG and PCG. (Recording speed 
50 mm/s) 



A Figure 7.20 The sharp rise of the ‘jerky’ pulse of 
hypertrophic obstructive cardiomyopathy (HOCM) can be 
readily seen here. The initial sharp upstroke is followed by the 
much slower rise to the second peak. The PCG shows a fourth 
heart sound immediately before the first heart sound; no ejection 
sound, and no diastolic murmur. (Recording speed 50 mm/s) 
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in the later decades can usually be felt as a cord-like 
structure. No hard-and-fast rule can be laid down as to 
what should be considered physiological and what 
pathological arterial thickening. Again it is only by expe- 
rience that the examiner can form suitable standards for 
comparison. 

While palpating the arterial wall note should also be 
made of any irregularity in its surface and of any tortu- 
osity in its course. Irregularities are chiefly associated 
with those types of arteriosclerosis where calcareous 
material is deposited in the vessel wall, the ‘pipe-stem’ 
arteries of old age, and in certain cases hard ring-like 
structures can be felt along the course of the vessel, 
giving it a semblance to the trachea. Rarely, a localized 
aneurysm or inflammatory thickening of a peripheral 
artery may be found, as in giant-cell arteritis. Further 
consideration of the peripheral vessels now follows. (See 
also page 181.) 

INSPECTION AND AUSCULTATION OF 
THE PERIPHERAL VESSELS 


Inspection 

Although the principal examination of the pulse is by 
palpation, useful information may be derived from 
inspection and auscultation. All the important periph- 
eral vessels should be inspected. In those conditions in 
which a collapsing pulse is found, notably aortic regur- 
gitation, the arteries pulsate vigorously and in a jerky 
manner (Corrigan’s sign). This is well seen in the 
carotids, causing the head to nod or the ears to move 
with each systole of the heart. 

Arteriosclerosis may often be recognized by die tortu- 
osity of the superficial vessels (e.g. superficial temporal and 
brachial arteries) due to their lengthening while remain- 
ing more or less fixed at their proximal and distal points. 
In particular when the arm is flexed at the elbow to about 
110°, the tortuosity of the brachial artery becomes most 
noticeable, and the snake-like movements of the tortuous 
vessel with each systole have earned for this phenomenon 
the name of ‘locomotor brachialis’. It is important that the 
elbow should not be flexed beyond a right-angle, other- 
wise spurious tortuosity may be apparent. 

The retinal vessels should be specially examined (see 
page 220). 

Capillary pulsation is found where there is marked 
vasodilatation, particularly if there is also a big pulse 
pressure. It is therefore most frequently seen in aortic 
regurgitation but may be found in normal persons if the 
skin is warm and in hyperthyroidism in which the skin 
is usually warm. It may be observed by pressing with a 


glass slide on the fingernail, tongue or lip sufficiently 
heavily to cause partial blanching. The blanched area 
becomes pink with each systole of the heart. 

It can also be demonstrated by shining a pen torch 
through the pad of the thumb and watching the pulsa- 
tions in the nail bed. When there is a very big pulse pres- 
sure as in severe aortic regurgitation, capillary pulsation 
may be seen in the patient’s forehead and face, when the 
alternate blanching and flushing is known as the ‘light- 
house sign’ for obvious reasons. 

Auscultation 

Murmurs are not uncommonly propagated into the 
great vessels. The harsh systolic murmur of aortic steno- 
sis is usually transmitted into the carotids. A systolic and 
diastolic murmur may be heard on pressure of the 
stethoscope over the great vessels (especially the 
fcmorals) in aortic regurgitation. Similarly, in this dis- 
ease, the sudden output of a large quantity of blood 
from the left ventricle into the relatively empty arteries 
causes the ‘pistol shot’ sound to be heard. This has the 
same significance as the water-hammer pulse. 

A systolic murmur may be heard over a stenosed 
peripheral artery, e.g. over the kidneys in renal artery 
stenosis and in the neck in carotid or vertebral stenosis. 


EXAMINATION OF THE VEINS 


This should include inspection and palpation of the 
superficial veins for evidence of engorgement, varicosity, 
and the presence of thombi or evidence of inflammation. 

Venous Engorgement 

Venous engorgement is most easily observed in the 
neck (Figure 7.21), though other veins than the jugu- 
lars may exhibit evidence of it. In judging whether 
veins are over-distended, it is necessary to fix a zero 
level. This is taken to be the sternal angle, i.e. the junc- 
tion of the manubrium with the body of the sternum, 
for in whatever position the patient may be, sitting, 
standing, lying or in intermediate postures, it repre- 
sents the zero position in the venous system, the level, 
in other words, of the blood in the mid-right atrium. 
Veins above this level are collapsed; veins below filled 
to varying degrees. 

Judgement as to whether a vein is pathologically 
over-filled, therefore, will depend upon the height above 
the sternal angle at which the distension can be recog- 
nized. Normally, when the patient is supine with the 
head on pillows, the level of the blood in the jugular 
veins reaches about one-third of the way up the neck. 
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A Figure 7.21 Over-filled jugular vein in a case of 
constrictive pericarditis. A similar appearance is seen in 
congestive cardiac failure, in which, however, the veins are 
pulsatile. (Cf. Figure 6.7, page 108) 


This level will be found to coincide with the level of the 
sternal angle. In early cases of congestive failure in the 
same position, the jugular column rises half-way to the 
jaw, and, in more severe cases, right to the jaw. Now if 
the patient sits gradually more upright, the column of 
blood will fall, in normal subjects, to such an extent that 
it can no longer be seen (it has sunk to the level of the 
sternal angle and is no longer filling the jugular veins). 
In cases of congestive failure, however, the column may 
still be visible above the clavicle for several centimetres 
or even throughout the course of the veins. Before 
assuming that a rise in venous pressure is due to cardiac 
failure (the commonest and most important cause), it 
must be recognized that a rise may also occur from 
increased intrathoracic pressure, but in this case the 
venous engorgement will usually disappear on deep 
inspiration. Obstruction to the superior vena cava is also 
a cause, but errors will be uncommon if search is made 
for supporting signs of congestive cardiac failure. (Cf. 
also Mediastinal obstruction, page 126.) 

The filling of the veins should be bilateral and roughly 
equal, though the right side is more reliable as it is unaf- 
fected by aortic unfolding. A local obstruction may cause 
unilateral distension, often removed by turning the head. 
The venous engorgement should be accompanied by pul- 
sation even when it is due to constrictive pericarditis or 
tamponade, but the venous pressure in these patients may 
be so high as to make the pulsation difficult to observe. 

When more precise information about the venous 
pressure is required these simple clinical procedures can 
be checked by direct measurements. A catheter may be 
introduced into the right atrium from the superior vena 
cava or internal jugular vein for direct monitoring of 
central venous pressure. 


Pulsation of the Veins 

This should be noted carefully. It often helps to localize 
the upper limit of jugular engorgement. In itself it is not 
pathological but may indicate that the level of venous 
distension is above the sternal angle. It must be distin- 
guished from arterial pulsation, which is more obvious 
in the erect posture, while venous pulsation will dimin- 
ish or disappear as the venous column falls with the 
assumption of an erect posture, unless the pressure is 
raised. It is difficult to feel normal venous pulsation, and 
then only with lightly placed fingers, but arterial pulsa- 
tion pushes the fingers away forcibly. None the less, the 
distinction between the two is sometimes difficult, and 
when the jugular venous pressure is raised, it is readily 
palpable deep to the clavicular head of the sternomas- 
toid, a fact well known to cardiographers who use very 
firm pressure in this area in recording the jugular pulse. 
It may be helpful to note that two positive waves may 
be identified in jugular pulsation but only one in carotid 
pulsation, though venous and arterial pulsations are 
often visible together. These two venous waves are the 
‘a’ and V waves identifiable graphically (see below). 

Pulsation in the jugular veins (Figure 7.22) affects 
both external and internal vessels. The former is more 
easily recognized in the normal person, but the latter is 
more often found in congestive failure. When venous 
pulsation is not easy to identify, it may help to observe 
the patient in a good light, looking obliquely across the 



A Figure 7.22 Normal jugular pulse. Shown with a normal 
ECG and PCG. ‘a’ occurs with atrial systole, ‘c’ as the tricuspid 
valve moves into the atrial cavity with ventricular systole. Note the 
second, tricuspid component of the first heart sound occurs at the 
notch between the ‘a’ and ‘c’ waves. The ‘x’ descent occurs with 
atrial relaxation, and the rise to the V peak (interrupted by a 
small notch coincident with the second heart sound) occurs with 
the passive filling of the right atrium from the great veins. After the 
tricuspid valve opens, the passage of blood into the relaxing 
ventricle corresponds with the descent of the pulse wave form 
from the ‘v’ peak to the y trough, at which point the ventricle 
becomes more resistant to filling, the pressure in the atrium rises 
again, and when the heart rate is sufficiently slow, the wave form 
levels out at a point designated ‘h’. This latter point is often 
summated with the next ‘a’ wave, as shown in the second 
complex here. (Recording speed 50 mm/s) 


Chamberlain's Symptoms and Signs in Clinical Medicine 


root of the neck from the front. Inspiration, by increas- 
ing venous return to the thorax, may make the venous 
pulse more obvious. 

When the engorgement is due to non-cardiac causes 
such as mediastinal tumours, there is often no pulsation, 
as the pressure of the tumour interferes with the move- 
ment of blood between the jugular veins and right 
atrium. This is made more obvious by compression of 
the abdomen, which still further increases the jugular 
over-filling and pulsation in cases of congestive failure, 
but not when the veins are obstructed. The test also has 
the advantage of distinguishing carotid pulsation which 
is uninfluenced by abdominal pressure. 

The pulsation observed in the jugular veins reflects 
the pressure changes in the right atrium, provided no 
obstruction of the vein exists. As the atrium contracts, 
so the pressure in the atrium rises, to force blood into 
the right ventricle, at the end of ventricular diastole. This 
rise in atrial pressure shows in the jugular veins as the 
‘a’ wave, which begins at the peak of the ‘P’ wave of the 
ECG, immediately before the onset of the first heart 
sound and the carotid pulse. 

As the atrium relaxes, the intra-atrial pressure falls, 
represented by the downstroke from the peak of the ‘a’ 
wave, but at the same time ventricular systole begins and 
the intraventricular pressure rises above that in the 
atrium, resulting in closure of the tricuspid valve. As the 
valve cusps balloon into the atrial cavity, there is a tem- 
porary halt in the falling intra-atrial pressure and a tran- 
sient rise, shown as the ‘c’ wave. The onset of the ‘c’ 
wave corresponds with the tricuspid component of the 
first heart-sound. 

As atrial relaxation continues after the ‘c’ wave, the 
pressure also falls until at the ‘x’ trough it reaches its 
lowest point, when with the inflow of blood from the 
great veins pressure begins to rise again to the second 
peak of the venous pulse, the ‘v’ wave. At this point, 
ventricular diastole has proceeded far enough for the 
intra-atrial pressure to exceed that in the ventricle, and 
the tricuspid valve opens. The intraventricular pressure 
is still falling and blood flows through the valve into the 
ventricle, with a resultant fall in the intra-atrial pres- 
sure also, until at the ‘y’ trough the ventricle is filled, 
and the pressure in ventricle and atrium begins to rise 
again, to even out until the onset of the next ‘a’ wave 
(Figure 7.22). 

Any rise in right atrial pressure will cause an 
increase in the height of the ‘a’ wave. Thus, if tricus- 
pid stenosis is present, very large ‘a’ waves are seen in 
the neck. If the intraventricular pressure is high at the 
end of diastole, as will occur in pulmonary arterial 
hypertension and pulmonary stenosis, and in other 


conditions where there is right ventricle hypertrophy 
and loss of compliance, the right atrial contraction 
must be correspondingly more vigorous if it is to force 
blood into the ventricle, and the ‘a’ wave will again be 
high (Figure 7.23). 

If the ventricle contracts before or at the same time 
as the atrium because of complete heart block then the 
atrium will contract on to a closed tricuspid valve, 
resulting in a very high intra-atrial pressure, reflected in 
the jugular pulse as ‘cannon’ waves. 

Rapid regular atrial contraction in atrial flutter can 
be seen in the jugular pulse, as ‘a’ waves interspersed 
with ‘cannon’ waves. 

When atrial fibrillation is present, the ‘a’ wave dis- 
appears, and the ‘x’ descent is also obliterated as no sig- 
nificant atrial relaxation occurs, so that the jugular pulse 
is seen as a single positive wave, the V wave. 

With tricuspid incompetence, atrial fibrillation is fre- 
quently present. Since the intraventricular pressure is 
transmitted to the atrium, the jugular pulse in these cir- 
cumstances shows a tall systolic wave only, the ‘x’ 
descent being totally obliterated. With the cessation of 
ventricular contraction, the pressure quickly falls and 
blood flows rapidly back through the tricuspid valve, 
shown in the jugular pulse as a rapid descent to the ‘y’ 
trough. In these circumstances the ‘y’ collapse after the 
tall V wave is easily seen. 

The clinical analysis of jugular pulsations needs some 
practice and skill, and rapid action of the heart tends to 



A Figure 7.23 Tall jugular ‘a’ waves in pulmonary stenosis. 

The PCG shows a characteristic systolic murmur extending 
through the position of the aortic component of the second sound, 
to end before the small pulmonary component of this sound. The 
tall ‘a’ wave occurs because of right ventricle hypertrophy, making 
a rise in right atrial pressure necessary to produce late diastolic 
ventricular filling properly. The ‘a’ wave begins at about the peak 
of the P wave in the ECG, is followed by a normal ‘c’ wave and ‘x’ 
descent, but the descent to the ‘y’ trough after the V peak is slow. 
(Recording speed 50 mm/s) 
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fusion of the waves. Graphic methods of recording these 
pulsations can be of great value. 

EXAMINATION OF THE HEART 


The examination of the heart should follow the usual rou- 
tine of inspection, palpation, percussion and auscultation. 

Inspection enables the examiner to see the position 
and extent of the cardiac impulse and its rhythm. The 
presence of abnormal pulsation is noted over the pre- 
cordium, over the great vessels in the neck and in the 
epigastrium. Some of these points have been considered 
under the Examination of the pulse, page 135. 

Palpation confirms the position of the apex beat and 
gives more information about the force, duration and 
character of the cardiac impulse. Thrills (palpable mur- 
murs) are felt in severe valve lesions. Expansile pulsa- 
tion may be detected in cases of aneurysm. 

Percussion has been discredited as a method of exam- 
ining the heart because of the greater accuracy of radiol- 
ogy and will not be considered in detail. It may have some 
value when the patient is too ill to move by showing the 
increased dullness due to pericardial effusion. Occasionally 
it may demonstrate the basal dullness, especially to the 
right of the sternum, in cases of aortic aneurysm. 

Auscultation is of great value in the detection of 
abnormalities of the valves which commonly produce 
both changes in the heart-sounds and added sounds 
called murmurs. It is also of importance in other diseases 
which alter the character of the heart sounds and in peri- 
carditis where a friction sound is present. The rhythm 
of the heart is determined by examination of the pulse 
and auscultation of the heart. 

These points will now be considered more fully. 

INSPECTION 


This method of examination is of greatest value in study- 
ing the position, character and rhythm of the cardiac 
impulse. Abnormal pulsations especially of cardiac 
hypertrophy and aneurysms, may also be visible (Figure 
7.24). The patient should be in a good light, and the car- 
diac and other pulsations examined both in the erect and 
recumbent posture. 

PALPATION 


Palpation also should be carried out with the patient 
first in the recumbent and then in the erect posture. The 


fingers should be placed systematically over the apex 
beat and over the base of the heart. The extent of the 
cardiac impulse already defined by inspection should be 
confirmed; the force and character of the cardiac thrust 
can also be appreciated. The palm of the hand should 
then be placed on all areas of the precordium in order 
to detect any abnormal pulsations or vibrations. 

As the cardiac impulse is normally circumscribed at 
the apex beat, the palm of the hand is too large for accu- 
rate palpation, and the information gained by it should 
be supplemented by the use of two fingers allowed to 
rest lightly over the cardiac thrust (see Figure 7.30, page 
152). In this way the area of the cardiac impulse and its 
quality can be defined more carefully. 

Apart from radiology, palpation is the most reliable 
method of estimating the size of the heart. The apex beat 
is the lowermost, outermost easily palpable cardiac 
impulse and is normally in the fifth intercostal space in 
the mid-clavicular line. Deviation from this position 
should be noted and the rib spaces counted from the 
sterno-manubrial angle. 

It should be noted that in the normal adult little or 
no pulsation is communicated to the hand from the 
heart base or great vessels. Undue pulsation in this 
region is suggestive of aneurysmal enlargement of the 
great vessels, especially of the ascending part or arch of 
the aorta, more rarely of the pulmonary artery. Pulsation 
in the second left intercostal space may, however, be seen 
normally in children. Left parasternal pulsation may be 
caused by right ventricle hypertrophy, but it may also be 
the result of transmitted pulsation from an enlarged left 
atrium due to severe mitral regurgitation (see also page 
154). Occasionally, a right parasternal impulse may be 
felt when the right atrium is enlarged in severe tricuspid 
incompetence. 



A Figure 7.24 Aortic aneurysm bulging through chest 
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The student should make it a practice to place the 
hand on each side of the chest in turn, especially when 
the apex beat is not easily palpated in its normal posi- 
tion on the left side. In this way he will avoid overlook- 
ing dextrocardia. 

The Cardiac Impulse 

The cardiac thrust is maximal normally at the apex beat 
and can be examined by inspection and palpation. Two 
separate aspects must receive attention, the position and 
the character. 

Position 

The normal impulse (apex beat) is sometimes visible 
and usually palpable 7.5-10.5 cm (3-4 in) from the 
midline and generally in the fifth intercostal space. It 
is circumscribed and almost invariably within the 
nipple line except occasionally in children and ado- 
lescents. In women this landmark for obvious reasons 
is of no value, but in men it is useful, as the nipple is 
generally further from the midline in asthenic individ- 
uals whose hearts are also proportionately larger. The 
systolic thrust is caused by the contracting left ventri- 
cle lifting the chest wall before retracting medially. 
Thus the period of time during which the normal apex 
beat is felt is shorter than the duration of the ventric- 
ular systole. Internal to the thrust may be seen an area 
of systolic retraction caused by movements of the right 
ventricle, and it is necessary that this systolic retrac- 
tion should not be confused with that of pathological 
origin. With changes of posture (lying on one side) the 
apex beat may move as much as 1.5-2 cm. If the 
impulse is abnormal in position, particular care should 
be taken to look for causes of cardiac displacement 
such as scoliosis and funnel sternum; also pleural and 
pulmonary diseases (e.g. pleural effusion and pul- 
monary fibrosis). When these causes have been elimi- 
nated, an abnormal position generally signifies cardiac 
enlargement. 

Left ventricular hypertrophy initially causes an 
increased duration of the apex beat and later results in 
a minimally displaced but more forceful impulse. 

Right ventricular hypertrophy causes strong pulsa- 
tion in the left parasternal region and often movement 
of the sternum and ribs (see above). 

Character 

In normal persons the apex beat gently raises the pal- 
pating fingers. The strength of this thrust can only be 
judged by experience. It is diminished in health by a 
thick chest wall (muscle or fat) or by emphysema, and 
is more noticeable in thin persons. 


If the impulse is feeble, less significance can be 
attached to it, unless it has been watched from day to 
day and is known to have changed. In this case a feeble 
diffuse impulse, combined with change in position 
towards the axilla, may suggest dilatation. Diffuseness 
alone or sometimes with temporary increased forcibil- 
ity often results from simple overaction of the heart as 
in nervous persons, after exercise or in hyperthyroidism. 
Certain special types of cardiac impulse are recognizable 
to the experienced fingers, such as the tap or shock of 
mitral stenosis (actually a palpable first heart sound). If 
the thrust is forcible, hypertrophy is suggested. When 
great cardiac enlargement is present there may be a dif- 
fuse markedly displaced heave. 

The position and character of the cardiac impulse 
thus give valuable information as to the presence of car- 
diac enlargement and whether this is due to hypertro- 
phy or dilatation. It will be convenient here to consider 
briefly the clinical significance of these phenomena. 

Hypertrophy 

The presence of hypertrophy indicates that the heart is 
working under a pressure overload. The clinical exam- 
ination is therefore directed primarily to the discovery 
of this load, which may include systemic hypertension, 
aortic valve disease, pulmonary hypertension and pri- 
mary diseases of heart muscle. The degree of the hyper- 
trophy is also a rough indication of the extent of the 
load, i.e. the seriousness of the condition causing hyper- 
trophy. Left and right ventricular hypertrophy can gen- 
erally be recognized clinically, but enlargement of the 
atria cannot easily be detected except radiologically, 
although systolic left atrial expansion may be suspected 
when there is systolic pulsation in the left parasternal 
area in patients with mitral regurgitation. 

Dilatation 

Dilatation of the left ventricle causes displacement of the 
apex beat due to a volume overload. This may be phys- 
iological as in exercise, when the cardiac output increases 
with increased venous input because of the stretch on the 
ventricular muscle fibres at the end of diastole. 

Pathological changes in the heart muscle may alter 
the response to the stretch, so that although the heart 
dilates, its output falls. 

This is commonly seen in aortic or mitral incompe- 
tence and after myocardial infarction; it may also be 
found in various cardiac muscle disorders, and as a tem- 
porary response when the ventricles beat at a high speed 
as in atrial flutter. 

Dilatation is not easy to recognize, though in acute 
cases displacement of the apex beat may be apparent, 
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and radiology will demonstrate enlargement of the car- 
diac shadow. 

It is often accompanied by hypertrophy as in mixed 
aortic valve disease, heart block and sometimes in ath- 
letes, where the stroke output of the ventricle is 
increased. 

Atrial dilatation, usually with hypertrophy, is seen 
in some types of valvular and congenital heart disease. 
A good example is the enlargement of the left atrium in 
mitral stenosis although this is not clinically detectable. 

Thrills 

When vibrations are communicated to the palpating 
hand from the heart or its great vessels, they are spoken 
of as thrills. They are usually detected best when the 
breath is held in expiration. A thrill is a palpable 
murmur and is produced in the same way, though as a 
rule the conditions necessary for its production must be 
more exaggerated than in the case of a murmur. Of these 
conditions the main ones are obstruction to the passage 
of blood from the chambers of the heart through a nar- 
rowed valve, and the abnormal blood flow in certain 
congenital defects, but the thrill will be more readily pal- 
pable if the chest wall is thin, if the blood flow is rapid, 
and if the site of production is comparatively near the 
surface. Like murmurs, thrills may be systolic or dias- 
tolic in time, or, more rarely, may occur continuously 
throughout the cardiac cycle. For the novice it is often 
difficult to time a thrill accurately, and it is justifiable to 
consider the timing in conjunction with that of the 
murmur which always accompanies it. The presence of 
a thrill is more certain evidence of organic disease of the 
heart than the presence of a murmur. 

At the base of the heart thrills are more commonly 
systolic. In aortic stenosis and in aneurysm of the great 
vessels at the root of the neck a powerful systolic thrill 
may be palpable over the second right interspace, usu- 
ally spreading upwards towards the neck. To the left of 
the sternum in the second interspace pulmonary steno- 
sis gives rise to a similar type of thrill. Lower down the 
sternum, usually in the second interspace, systolic thrills 
are occasionally felt due to congenital lesions of the 
heart, particularly patency of the interventricular 
septum. Occasionally systolic thrills are found at the 
apex alone, due to mitral regurgitation, but it is not 
uncommon for a thrill arising at the other areas men- 
tioned to extend into the region of the apex. 

By contrast, diastolic thrills at the apex are uncom- 
mon and usually due to mitral stenosis. They correspond 
in time with the murmur, and if this is presystolic, the 
thrill may end with a systolic shock at the apex syn- 
chronizing with an abrupt first sound. 


The combination of a systolic and diastolic thrill is 
rare. It sometimes occurs over the base of the heart in 
patients with patent ductus arteriosus. If such a thrill 
exists care should be taken not to overlook the possibil- 
ity of other vascular abnormalities, such as an enlarged 
overactive thyroid gland, a vascular mediastinal tumour, 
or still more rarely an arteriovenous aneurysm. 

AUSCULTATION 


Auscultation ranks with inspection and palpation as a 
most important method of examining the cardiovascu- 
lar system. A suitable stethoscope is one that has a bell 
chest piece for low-pitched sounds, e.g. the diastolic 
murmur of mitral stenosis, and a flat diaphragm-like 
chest piece which is more suitable for high-pitched 
sounds such as the murmur of aortic regurgitation. By 
means of auscultation the rate and rhythm of the heart 
may be confirmed and compared with those of the pulse, 
but its main value is in the information it yields con- 
cerning the functions of the heart valves and to a lesser 
extent of the state of the myocardium and pericardium. 
The student should learn to concentrate first on the aus- 
cultation of the heart sounds before turning his atten- 
tion to any additional sounds or murmurs which may 
be present. He should also pay attention to each heart 
sound separately, ignoring the others for a while, and at 
each separate area ask himself the following questions: 

1 Can I hear the first sound, and is it normal? If it is 
not normal, how does it differ from the usual? 

2 Can I hear the second sound, and is it normal? Can 
I hear splitting of the second sound, and if so, does 
it vary normally with respiration? 

3 Can I hear any added sounds? If so, where in the 
cardiac cycle do they occur, and what character do 
they have? 

4 Are any murmurs present? If so, where in the cardiac 
cycle do they occur, what relationship do they have 
to the sounds and added sounds, what is their char- 
acter and to where are they propagated? 

THE HEART SOUNDS 


Even in perfect health considerable differences exist in 
the intensity and character of the heart sounds in dif- 
ferent individuals. To form some idea of the limits of 
these variations the beginner should examine as many 
normal hearts as possible. In obese persons, in emphy- 
sema or in those with well-developed musculature, the 
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sounds are diminished in intensity. Conversely, thin cov- 
erings of muscle or fat on the chest wall allow the 
sounds to be conducted more clearly and loudly to the 
stethoscope. Therefore, it is usually easy to define the 
heart sounds at all areas of the precordium in children. 

Auscultation of the heart should be made over a large 
area of the precordium, but especially over the apex and 
base of the heart, i.e. a little distance from the anatomi- 
cal position of the valves. The apex is sometimes called 
the ‘mitral’ area, and the base is divided into ‘aortic’ and 
‘pulmonary’ areas. The ‘tricuspid’ area at the lower end 
of the sternum is of less importance. These areas are 
chosen for auscultation because of the variability of the 
heart sounds over them and also because murmurs asso- 
ciated with valve disease may be heard most commonly 
at one of them, e.g. the diastolic murmur of mitral steno- 
sis at the mitral area. However, auscultation must not be 
confined to these named areas, and the site of any abnor- 
mality heard should be recorded in terms of intercostal 
level and distance from the sternum (to left or right). It 
must be clearly understood that sounds produced in the 
heart have a common origin, though their component ele- 
ments may be heard with a different intensity over dif- 
ferent parts of the chest. The first sound, associated with 
closure of the mitral and tricuspid valves, is heard best at 
the apex, and as the mitral element is louder than the tri- 
cuspid, this is the most easily heard component of the first 
sound. The second sound is associated with closure of the 
aortic and pulmonary valves. Normally the aortic com- 
ponent of the second sound is best heard over the aortic 
area and is transmitted to the apex. The pulmonary com- 
ponent, on the other hand, is generally heard best over 
the pulmonary area and in the region of the second and 
third left interspaces. Both components of the second 
sound may normally be heard, the aortic component pre- 
ceding the pulmonary. The intensity of the components 
varies with age, the aortic element dominating in the older 
age groups and the pulmonary element in the young. 

A third sound is sometimes heard, particularly in 
childhood and adolescence, and may cause confusion in 
deciding whether or not a mitral diastolic murmur is pre- 
sent. It is associated with rapid distension of the ventri- 
cle in early diastole, although its exact mode of 
production is not clear. It occurs at the nadir of the 
trough in the appropriate venous pulse, shortly after the 
second heart sound, and is best heard at the apex and left 
sternal border, with the patient recumbent. 

If atrial systole is abnormally vigorous it may produce 
a fourth heart sound, occurring before the first sound. 
This occurs when atrial augmentation of ventricular fill- 
ing in late diastole takes place with a ‘non-compliant’ 
ventricle, i.e. one not easily distended. 


The heart sounds are often likened to the syllables ‘lub- 
dup’ and have definition which helps to distinguish them 
from additional sounds such as murmurs. It is important 
to be aware of the notable variation of the heart sounds 
in health which makes difficult any precise imitation of 
the sounds. 

Just as the pulse rate and the blood pressure should 
be examined at the end of the consultation as well as at 
the beginning, in order to exclude the effects of emotion 
or exercise, so the heart sounds should be compared at 
the beginning and end of the examination. If this is done 
systematically the student will learn that a considerable 
modification of the sounds may take place as the result 
of excitement or physical effort - both of which tend to 
make the heart sounds sharper and louder than normal, 
though the relative intensity of the sounds remains the 
same, the first sound being louder at the apex and the 
second sound at the base. 

Normal Rhythm of the Heart Sounds 

In a normal heart the first and second sounds are quite 
close together, but the interval following the second 
sound is relatively long. The sequence is thus lub-dup- 
pause, lub-dup-pause (Figure 7.25). 

Exaggeration of the Sounds 

The heart sounds become louder in conditions which 
increase the activity of the heart, e.g. nervousness, exer- 
cise and hyperthyroidism. The increase is most obvious 
in the first sound at the apex and to a lesser extent in 
the second sound at the base. The first sound is also 
louder and abrupt in mitral stenosis, particularly at the 
apex. The second sound (aortic component) is increased 
at the aortic area in systemic hypertension. At the pul- 
monary area the pulmonary component of the second 
sound is increased when the pulmonary arterial pres- 
sure rises, as may occur in mitral stenosis, in certain 
forms of congenital heart disease and in some pul- 
monary diseases. 

Diminution of the Sounds 

Diminution in the heart sounds is more often due to 
extracardiac than to cardiac causes. Of these, emphy- 
sema is one of the most important, as the air-containing 
lung spreads over the area where the heart normally 
comes in contact with the chest wall. Similarly, fluid or 
air in the pleural or pericardial cavities may form a layer 
preventing the heart sounds from reaching the surface 
normally. Until these causes and the physiological ones 
mentioned earlier have been considered, feebleness of 
the heart sounds does not rank as an important sign; but 
if the patient has been examined previously and was 
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A Figure 7.25 Diagram of heart sounds. Note: the 
diagrammatic representation of the fourth and third heart sounds 
is to indicate that they have a lower frequency than the first and 
second sounds 


known to have well-defined heart sounds which have 
become feeble, the sign is of more significance and may 
suggest cardiac failure. 

Splitting of Sounds 

Splitting of the first or second sound may be audible, the 
two elements being very close together. This closeness is 
an essential character of splitting, and distinguishes it 
from various forms of gallop rhythm in which three 
sounds are present but at considerable intervals one from 
the other. Splitting may be imitated by the syllables ‘1-lub’ 
and ‘d-dub’. When affecting the first sound it is usually 
heard best at the apex, and is probably due to an asyn- 
chronous closure of the mitral and tricuspid valves. It is 
not pathological but the inexperienced may confuse it 
with an ejection click or even a short presystolic murmur. 

Splitting of the second sound due to asynchronous 
closure of the aortic and pulmonary valves varies with 


respiration, is common and is often physiological. 
When the splitting is wide and fixed, i.e. not varying 
with respiration, it is more likely to be pathological. 
Normal splitting of the second sound is recognized by 
a widening of the interval between the aortic and pul- 
monary components during normal inspiration, and 
narrowing with expiration. This is caused by a tempo- 
rary increase in venous return to the right heart, with 
prolongation of right ventricular systole, and conse- 
quent delay in pulmonary valve closure. Abnormalities 
of conduction, e.g. bundle-branch block, will alter the 
normal pattern of ventricle contraction, and in the case 
of left bundle-branch block may so delay left ventricle 
contraction as to cause the aortic component of the 
second sound to follow the pulmonary, when normal 
inspiration will then cause the splitting of the sound to 
narrow - the phenomenon of ‘reversed splitting’ of the 
second sound. 

The Opening Snap 

This has considerable importance in the clinical appraisal 
of mitral stenosis. It is associated with the sudden move- 
ment of the valve as it opens in early diastole and is of a 
relatively sharp character. Its intensity probably depends 
upon the mobility of the mitral valve and the severity of 
the stenosis, but when it is present it should indicate that 
at least part of the valve is still mobile (Figure 7.26). 

With lessening mobility of the valve, as happens 
commonly in mitral incompetence, the opening snap is 
less well heard, and, of course, calcification and fibrosis 
may make it totally inaudible. 

It is often heard over a wide area of the precordium, 
but usually best over an area from the apex to the left 
sternal edge. 
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A Figure 7.26 The sound records show a presystolic 
murmur (PSM) rising to a crescendo to meet the loud first 
heart sound (SI). S2 (the second heart sound) is followed by 
a clear opening snap (OS). The S2-OS interval is about 0.06 s. 
The carotid pulse is normal. (Recording speed 100 mm/s) 
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Ejection Clicks 

These are sharp sounds, and occur coincidentally with 
the onset of the arterial pulse tracing, immediately after 
the first heart sound. They occur with the sudden open- 
ing of the appropriate semilunar valves, in conditions 
where this opening is delayed, e.g. in aortic valve steno- 
sis, hypertension, pulmonary valve stenosis, or where 
the opening of the valve is abnormally rapid. In a simi- 
lar way to the opening snap of the mitral valve, the ejec- 
tion sound is an indication of the mobility of the 
appropriate semilunar valve. 

Thus if aortic valvular stenosis is congenital with no 
calcification, an ejection click will be present. When the 
valve becomes calcified and immobile, the ejection click 
is absent or very much diminished. 

It is often difficult to distinguish the first sound from 
an ejection sound, but phonocardiography will be of 
help in this distinction (see Figure 7.37, page 158). 

Gallop Rhythm 

This term is applied to triple rhythms produced by the addition 
of the third or fourth heart sounds to the normal first and 
second. As mentioned before, a normal third sound is often 
heard in youth, but over the age of 40 years any triple rhythm 
should be regarded with suspicion. 

The third sound gallop rhythm (formerly called pro- 
todiastolic) is a sign of serious myocardial disease, and 
is thought to be produced by distension of a diseased 
myocardium in early diastole after the atrioventricular 
valves open. Arising from the right ventricle, it is best 
heard parasternally or in the epigastrium. From the left 
ventricle it is loudest at and internal to the apex. 

The fourth sound or ‘atrial’ gallop is produced by an 
abnormally loud fourth sound, which occurs when atrial 
contraction is forcing blood into a ventricle where the end 
diastolic pressure is abnormally high. This may occur in 


the early stages of ventricular failure but also when the 
ventricle is ‘non-compliant’, e.g. with severe ventricular 
hypertrophy, as in aortic stenosis, when the cavity of the 
ventricle is small, and atrial contraction has to produce a 
considerable pressure rise to augment ventricular filling. 

The fourth sound disappears, of course, in atrial fib- 
rillation. Its areas of maximal intensity are similar to 
those of the third sound. 

True gallop rhythm has a fancied resemblance to the 
noise of a galloping horse and only occurs with a rapid 
heart rate, arbitrarily stated to be 100 per minute or 
over. In these cases the third and fourth sounds occur 
together and are said to be ‘summated’. This summation 
gallop rhythm is of even greater seriousness than the 
third or fourth sound triple rhythm alone (Figure 7.27). 

Midsystolic Clicks 

These sounds were thought to be of no significance, 
produced by pericardial adhesions, but recent studies 
have shown them to be produced by abnormalities of 
the atrioventricular valve mechanism, usually the mitral 
valve. They are caused by abnormal prolapse of the 
valve into the atrial cavity and are often accompanied 
by a systolic murmur of mitral regurgitation. They are 
readily identified by phonocardiography and demon- 
strated as being associated with valve prolapse by 
echocardiography (Figure 7.28). 

The more common abnormal heart sound are sum- 
marised in Table 7.3. 

Additional Sounds 

These include the class of sounds known as murmurs, 
originating at the valves or in the great vessels, and fric- 
tion sounds produced in the pericardial layers and in the 
pleura which lies in close contact with the heart. Peculiar 
sounds are also heard occasionally due to impact of the 



A Figure 7.27 Illustrates the third (S3) 
and fourth (S4) heart sounds, in a patient 
with myocardial pathology of unknown 
aetiology. The carotid pulse and ECG are 
normal. Also present is wide splitting of the 
first heart sound (SI) and an early systolic 
murmur (SM). The second heart sound (S2) 
is normal. When SI , S2, S3 and S4 are 
audible it represents an unusual quadruple 
rhythm, a variety of so-called ‘gallop’ 
rhythm. See Figure 7.25. (Recording speed 
1 00 mm/s) 
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heart against surrounding tissues - for example, against 
fluid or air in the pleural cavity, or through the 
diaphragm against the air- and fluid-containing viscera. 
These sounds have little importance, and, although their 
origin is often uncertain, they are rarely confused with 
the murmurs and pericardial sounds to be described. 

Pericardial friction sounds (Figure 7.29) 

A friction sound or rub is heard in cases of acute peri- 
carditis and is comparable with a pleural rub. It is pro- 
duced by the movement of the two layers of pericardium 
over one another in the presence of an exudate. The 
sound may be heard over any part of the precordium, 
and sometimes over so small an area as to be over- 
looked, while at other times it is so extensive as to be 
present over every part of the heart. The rub has a pecu- 
liar superficial quality and is sometimes rough and grat- 
ing in character, sometimes scratchy, and at other times 
soft and blowing, so that it may be confused with the 
to-and-fro murmur so frequently heard in aortic regur- 
gitation. Its intensity may be increased by heavier pres- 
sure with the stethoscope. Not uncommonly pericarditis 
is associated with pleurisy, and the pericardial friction 


rub may become continuous with the pleural rub and 
extend outside the limits of the precordium. Classically 
‘tripartite’, the friction over the ventricle is heard during 
ventricular systole; in diastole when early filling of the 
ventricle is happening, and in late diastole when atrial 
augmentation of ventricular filling occurs. 



A Figure 7.28 The ECG and carotid pulses are normal, but 
the sound records show a clear midsystolic click (MSC) 
between a normal SI and S2, and after a low intensity short 
systolic murmur. This is an unusual variety of triple rhythm, 
most often associated with an abnormal mitral subvalvar 
mechanism. (Recording speed 75 mm/s) 



ABNORMAL HEART SOUNDS 


Timing 

Abnormal sound 

Mechanism 

Significance 

1st sound 

Accentuation (normal 
with increased cardiac 
activity e.g. exercise) 

?Abrupt closure of 
mitral valve 

Mitral stenosis 

Systole 

Ejection click 

Delayed opening of 
semilunar valves 

Aortic or pulmonary stenosis 
with mobile valve 


Mid-systolic click 

Mitral valve prolapse 
into atrium 

Congenital anomaly of mitral 
valve mechanism 

2nd sound 

Accentuation 

Abrupt closure of 
semilunar valves 

Systemic or pulmonary arterial 
hypertension 


Splitting (normal if 
widening on inspiration) 

Asynchronous closure 
or aortic and 
pulmonary valves 

Left or right bundle branch block 

Diastole 

Opening snap 

Sudden opening of 
abnormal mitral valve 

Mitral stenosis with mobile valve 


3rd heart sound (normal 
in youth) 

Diastolic distension of 
diseased myocardium 

Left or right ventricular failure 


4th heart sound 

Forceful atrial 
contraction against 
raised ventricular 
pressure 

Left or right ventricular failure 
or hypertrophy 


A Table 7.3 
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MURMURS 


Once the position and character of the heart sounds 
have been determined, the student is then in a position 



A Figure 7.29 Pericardial friction occurring where 
tuberculous pericarditis was later shown to be present. The 

high-frequency friction sounds (F) have been recorded at the left 
sternal edge and, by comparing with the simultaneous carotid, 
jugular and ECG traces, can be seen to be present when there is 
movement associated with atrial contraction (and ventricular 
filling), with ventricular contraction during systole, and during 
ventricular relaxation and rapid passive filling of the ventricle in 
early diastole. The friction noise is recorded at times when there 
is rapid movement of the cardiac chambers, with changes in 
volume. (Recording speed 50 mm/s) 


to pay attention to any murmurs which may be pre- 
sent. 

The following points should be ascertained whenever 
a murmur is present. 

1 The Time Relationship 

This implies not only whether the murmur occurs in 
systole or diastole but also whether it occupies a part 
or the whole of these. Great care is often necessary to 
time a murmur successfully. If the cardiac impulse is 
sufficiently great to lift the stethoscope during systole, 
or to be palpable with the finger, this forms an easy 
way of timing the first sound of the heart and thus of 
the murmur (Figure 7.30). If the impulse is feeble, 
reliance must be placed on the pulsation of the carotid 
artery and allowance made for the fact that this occurs 
about one-tenth of a second later than the actual con- 
traction of the ventricles. Many systolic murmurs 
follow the first sound immediately, although some are 
mid or late systolic. Diastolic murmurs may appear 
immediately after the second sound or only after an 
appreciable interval and, in case of presystolic mur- 
murs, just precede the first sound. It is sometimes very 
difficult to time a murmur with certainty, and its posi- 
tion in the cardiac cycle may then be suggested by its 
character, to which close attention should be paid. 
Phonocardiography may be needed, but even without 



A Figure 7.30 Timing murmurs, (a) In this illustration the first heart sound, (b) When the apex beat cannot be felt reliance 

stethoscope is placed so as to time an aortic murmur. The fingers must be placed on palpation of the carotid artery in which the 

are lifted with each systole of the heart corresponding with the palpation follows that of the apex beat by 0.1 s 
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this aid, identification of the second heart sound should 
have been decisive in showing the division between sys- 
tole and diastole. 

2 The Character of the Murmur 

Murmurs may vary from a soft blowing sound to a 
harsh rasping one. Loud and especially rough murmurs 
are more commonly associated with organic valvular 
and congenital lesions. Soft murmurs are often harm- 
less, though some, e.g. that of aortic incompetence, may 
be conclusive of pathological changes. It must be empha- 
sized, however, that there is no correlation between the 
loudness of a murmur and the haemodynamic severity 
of the lesion producing the noise. 

3 Distribution 

A careful record should be made, preferably in the 
form of a diagram, of the area over which the murmur 
is heard and of the point of maximum intensity. A 
record of this kind constitutes a valuable method of 
assessing the significance of a murmur and its place of 
production. Associated with this observation there 
should be noted: 

4 Direction of Spread 

When the maximum intensity of the murmur has been 
noted, the stethoscope should be moved radially from 
this point in different directions to observe whether the 
murmur is circumscribed or conducted to other parts of 
the chest wall. The direction of conduction, or, on the 
contrary, the absence of conduction, is characteristic of 
certain murmurs. 

5 Relation to Respiration, Posture and 
Exercise 

Many murmurs, especially innocent ones, are modified 
by respiration, often disappearing at the height of inspi- 
ration. This is particularly true of pulmonary systolic 
murmurs, but may occur in the case of mitral systolic 
murmurs. Aortic diastolic murmurs can best be heard 
on expiration, tricuspid murmurs on inspiration. 

The effect of posture should be observed, as some 
murmurs - e.g. an aortic diastolic - are best heard in 
the erect posture with the patient leaning forwards, 
while others - e.g. a mitral diastolic - are heard most 
clearly when the patient is recumbent, especially in the 
left lateral position. 

Again, exercise modifies murmurs, and when there is 
no contraindication (e.g. active carditis or heart failure) 
the patient should be exercised to increase the cardiac 
output and hence the rate of flow across the valves. 
Presystolic mitral murmurs are often intensified by such 


exercise. However, the rapid heart rate induced by exer- 
cise may make murmurs more difficult to time. 

Causes of Murmurs 

The ultimate cause of many murmurs is uncertain and 
our views are changing in the light of the information 
now available from operations on the heart and from 
direct sound recordings via a cardiac catheter. In gen- 
eral, the factors which are responsible include turbulence 
and eddy currents resulting from modification in the size 
of the valve opening, irregularities and deformities in the 
valve itself and in surrounding parts, such as the chor- 
dae tendineae. In many cases, especially where there is 
obstruction at a valve, the production of the murmur 
depends upon the relative disproportion of the orifice, 
which is narrowed, and the chamber beyond. 

The velocity of the blood flow also plays a consider- 
able part, and this is well seen in the increase of the 
diastolic murmur of mitral stenosis by exercise. 
Increased velocity of the blood flow may also be respon- 
sible for murmurs which occur even when the valves and 
their rings are normal, e.g. in thyrotoxicosis and 
anaemia. The regurgitant murmur in aortic incompe- 
tence is again due to the blood passing through a rela- 
tively narrow orifice at high velocity and possibly setting 
up vibration in structures upon which it impinges. 

From a clinical point of view it is useful to divide 
murmurs into innocent or insignificant on the one hand, 
and organic or significant on the other. From the brief 
description of the causation it will be appreciated that 
very minor variations in the anatomical proportions of 
the valve orifices and the heart chambers may give rise 
to insignificant murmurs. These are always systolic in 
time, usually faint in character, though increased by 
exercise, and quite commonly found over the pulmonary 
area and to a lesser extent over the cardiac apex. These 
characteristics, together with the complete absence of 
any other signs of cardiac disease (in particular any 
abnormal heart sounds) or of any past aetiological fac- 
tors which might produce such disease, will often justify 
the dismissal of the murmur as insignificant. These mur- 
murs are commonly ‘ejection’ in type, i.e. occurring only 
at an interval after the first sound and ceasing before the 
second sound. There are, however; certain systolic mur- 
murs which, while they do not indicate permanent valve 
or congenital heart disease, may be significant. Such is 
the murmur of mitral incompetence due to papillary 
muscle-chordal dysfunction produced by dilatation of 
the left ventricle from causes such as hypertension or 
aortic disease without any involvement of the mitral 
valve. It is possible for such a murmur to disappear, 
though this is uncommon, but when the murmur results 
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from deformed cusps it will remain permanent. The 
murmur equally persists when it is due to obstruction or 
a congenital lesion which remains stationary, though 
alteration in the dynamics of the heart may modify the 
murmur from time to time. 

Careful judgement is necessary to determine the sig- 
nificance of many murmurs. This is particularly so in 
the case of systolic murmurs, which are often harm- 
less, but may raise suspicion of organic disease when 
there is a history of rheumatic fever or associated signs 
of heart disease. 

The decision as to the seriousness of these murmurs 
is important, for on the one hand the patient may be 
unnecessarily alarmed, or on the other an early valve 
lesion may be overlooked, and the patient will go 
untreated. 

Diastolic murmurs are more simple. Sometimes, as in 
the case of mitral stenosis, the murmur alone suffices to 
make the diagnosis probable. Similarly the diastolic 
murmur of aortic incompetence is rare except in that dis- 
ease, though corroborative vascular phenomena help to 
complete the picture. The signs which support a diagno- 
sis of valve disease are considered elsewhere. 

Special details relating to murmurs may now be dis- 
cussed under the headings of the areas of the heart where 
they are found, again remembering that loudness does 
not necessarily correlate with severity. 

Murmurs at the Cardiac Apex 
Systolic murmurs 

Systolic murmurs at the cardiac apex are common, and 
may be difficult to evaluate as indications of organic dis- 
ease. The murmurs are often soft in character, but if suf- 
ficiently loud and caused by a posteriorly directed flow 
of regurgitant blood through the mitral valve, they are 
conducted in a characteristic manner towards the axilla 
and often through to the back at the inferior angle of the 
left scapula (Figure 7.31). The murmur alone gives lim- 
ited indication of the degree of leakage. 


Some of the conditions which produce papillary 
muscle-chordal dysfunction to a greater or lesser degree 
are susceptible of improvement, with a corresponding 
disappearance of the mitral regurgitation and the sys- 
tolic murmur. The murmur therefore may be described 
as ‘functional’. The diagnosis of the true value of the 
murmur is made by looking for the causal disease, and 
by watching the patient to see if the murmur disappears 
or changes. If the murmur does not disappear, as may 
happen for example in dilatation of the left ventricle due 
to cardiomyopathy, the mitral regurgitation remains as 
a permanent feature of the illness, and the murmur may 
then be regarded as no less important than if there were 
damage to the valve cusps. 

Systolic murmurs dependent on abnormality of the 
cusps of the mitral valve from rheumatic or other causes 
may be similar to the so-called innocent or insignificant 
murmurs. In assigning to them their correct importance, 
attention should be paid to a history of rheumatic ill- 
ness, the size of the heart and the presence of any other 
valve lesion; but it must be admitted that it is sometimes 
impossible to decide whether or not a systolic apical 
murmur indicates the presence of organic disease of the 
mitral valve cusps, though the course of the disease and 
the subsequent development of other evidence of 
rheumatic damage to the myocardium or valves may 
establish a correct diagnosis. When it is suspected that 
a systolic murmur indicates rheumatic mitral regurgita- 
tion, a persistent search must be made for the diastolic 
murmur of mitral stenosis which so commonly accom- 
panies the disease in this form. 

Since rheumatic fever has become a much less 
common disease from the year 1950 and onwards, so 
the incidence of rheumatic valve disease has decreased, 
at least in Western Europe and North America. 
Rheumatic mitral regurgitation is still a common cause 
of an incompetent mitral valve, but other abnormalities 
of the mitral valve mechanism producing regurgitation 
are now more easily recognized, and in particular the 



^ Figure 7.31 Mitral regurgitation. The 

carotid pulse is normal, the ECG shows no 
atrial activity, i.e. atrial fibrillation is probably 
present. The murmur is pansystolic (SM) 
extending from SI to S2. A short diastolic 
murmur envelops a loud third sound (S3). 
The pansystolic murmur should be 
compared with the midsystolic murmur of 
aortic stenosis (cf. Figures 7.13, 7.14, 7 37). 
(Recording speed 100 mm/s) 
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prolapsing cusp in the midsystolic click - late systolic 
murmur syndrome - has been shown to be relatively 
common by phono- and echocardiography. The stream 
of regurgitant blood through the valve may be directed 
other than posteriorly, and if this direction is superior 
and medial, the systolic murmur may be propagated in 
the same direction and be best heard parasternally rather 
than in the axilla, and thus be easily confused with the 
murmur of aortic stenosis (Figure 7.32). 

It only remains to add that murmurs originating at 
other areas of the heart may be conducted to the apex 
and imitate those due to mitral insufficiency. An exam- 
ple of this is sometimes seen in aortic stenosis. In deter- 
mining the origin of the murmur it is helpful if a 
distinction can be made between a pansystolic murmur, 
usual in mitral incompetence and ventricular septal 
defects, and the midsystolic murmur which characterizes 
aortic and pulmonary stenosis (Figures 7.31 and 7.37). 

Correct timing is of great importance, though some- 
times difficult without a phonocardiogram. Pansystolic 
murmurs in mitral incompetence and ventricular septal 


defects start with the first sound and continue to, or even 
through the second sound, whereas ejection murmurs, 
as in aortic stenosis and pulmonary stenosis, cannot be 
heard immediately after the first sound but are easier to 
time as ending before the second sound. Timing of the 
murmur can only be achieved by recognition of the heart 
sounds, hence the emphasis on these signs. 

Diastolic murmurs 

When a diastolic murmur is heard only at the mitral area 
it is nearly always due to mitral stenosis, in which the 
valve cusps are fused together and the orifice from the 
left atrium into the ventricle is narrowed. Only rarely is 
a diastolic murmur heard when the mitral valve is 
normal, and in such cases there is increased velocity and 
volume of the blood flow across the mitral valve, as in 
ventricular septal defects and other types of left-to-right 
shunting ‘downstream’ from the mitral valve. The same 
cause may be at work in mitral and aortic regurgitation, 
though in the latter it is possible that the diastolic and 
presystolic murmur, called, after its describer, the ‘Austin 

^ Figure 7.32 Mitral regurgitation. These 
phonocardiograms from 2L (pulmonary 
area) and apex were recorded from a man 
with mitral regurgitation in sinus rhythm, 
and no aortic valve disease. Both 
illustrations show the pansystolic murmur 
starting with a low intensity SI , and passing 
up to S2 - the latter being widely split in the 
2L position. A third sound (S3) is recorded 
at the apex. The systolic murmur is 
crescendo-decrescendo in shape, as in 
aortic stenosis, but is shown to be 
pansystolic in timing and position. Compare 
with Figure 7.31, where atrial fibrillation is 
present. (Recording speed 1 00 mm/s) 
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Flint’, is due to impingement of the regurgitation jet on 
the anterior mitral valve leaflet. This causes a functional 
partial obstruction at the mitral orifice, and the regur- 
gitant jet may also cause the anterior leaflet of the mitral 
valve to vibrate (Figures 7.33 and 7.34). 

The mitral diastolic murmur of mitral stenosis is 
nearly always of low pitch and rumbling in character. It 
is often appreciated with difficulty by the unpractised 
ear, and to avoid overlooking it the student should 
examine the patient in the recumbent posture, when it 
may easily be audible in cases in which it was not appar- 
ent with the patient erect. The murmur is often intensi- 
fied when the patient lies on the left side so that the 


cardiac apex is brought into closer contact with the chest 
wall. Exercise may also bring out a murmur which is 
otherwise difficult to hear, and the stethoscope should 
be applied immediately the patient lies down after the 
effort, so that the first few heart beats will not be missed, 
for it is in these, when the blood velocity is high, that 
the murmur is generally heard. Diastolic murmurs, in 
contrast with systolic, are circumscribed and often local- 
ized to an area of a few square centimetres around the 
apex beat. The murmur is separated from the second 
sound by a short pause, but may then fill the remainder 
of diastole (Figures 7.35 and 7.36). If it is chiefly late 
diastolic and becomes continuous with an accentuated 



Figure 7.33 This combined ECG, 
PCG and echocardiogram shows the 
diastolic murmur (MDM) at the apex, 
with an appearance similar to that of 
mitral stenosis (cf. Figures 7.25, 

7.35, 7.36). The echocardiogram of the 
mitral valve shows the vibration of the 
anterior cusp associated with an Austin 
Flint murmur, and the valve movement 
is otherwise normal. The left ventricle 
wall movement and that of the 
interventricular septum is in excess of 
normal, as is the left ventricular cavity 
size (cf. Figure 7.34). (Recording speed 
50 mm/s) 



◄ Figure 7.34 Normal ECG, PCG and 
echocardiogram of a patient aged 26 
without heart disease. Note the 
normal second sound splitting on the 
PCG. Movement of the anterior cusp of 
the mitral valve is normal, in diastole 
and systole (cf. Figure 7.33). Ventricular 
cavity size is normal, as is movement of 
the interventricular septum and left 
ventricle posterior wall. (Recording 
speed 50 mm/s) 
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^ Figure 7.35 The long diastolic 
murmur of mitral stenosis, ending 
before the accentuated SI with 
presystolic accentuation (MDM and 
PSM). S2 is the position of the 
second sound, and OS the opening 
snap. The carotid pulse and ECG are 
both normal. (Recording speed 75 
mm/s) 


M Figure 7.36 Echocardiogram, ECG 
and PCG of mitral stenosis with 
atrial fibrillation. The echogram shows 
thickening of the cusp, but normal early 
diastolic movement coincident with the 
opening snap (OS) of the PCG. The 
long diastolic murmur is shown in 
conjunction with the shallow diastolic 
(E-F) slope of the anterior cusp of the 
mitral valve, demonstrating how the 
valve is held down into the ventricular 
cavity. (Recording speed 50 mm/s.) 

See Figure 7.34 for comparison 


first sound, it has an apparently crescendo character and 
is often called a presystolic murmur , though in reality it 
is usually only a part of a longer diastolic murmur. This 
is present only in patients in sinus rhythm as it is due to 
active atrial contraction. Before making a diagnosis of 
mitral stenosis on the presence of a presystolic murmur 
the observer should listen most carefully for the low- 
toned rumble which is generally present in other parts 
of diastole, and for the characteristic abnormalities of 
the heart sounds. 

Murmurs at the Aortic Area 
Systolic murmurs 

Systolic murmurs are very common at the aortic area 
and may be associated with increased cardiac output as 
in anaemias or with increased stroke output as in aortic 
incompetence. The murmur of increased output is often 


soft and blowing, but where stroke output is increased 
in aortic incompetence there is also valve deformity and 
the murmur may be very loud. 

A similar murmur may be heard with dilatation of 
the aorta and calcification at the root of the aorta, but 
its loudness is not an indication of valve narrowing. 

The systolic murmur of aortic stenosis (Figure 7.37) 
is harsh in character, conducted upwards into the 
carotid arteries, and usually accompanied by a thrill. 
The position of the murmur, as mentioned, is roughly 
midsystolic, but being often preceded by an ejection 
click this latter may be mistaken for a first heart sound, 
and the murmur for one of pansystolic timing. The 
murmur may also be heard at the apex and the student 
should be cautious in making a diagnosis of aortic 
stenosis unless other evidence of obstruction is present, 
as systolic murmurs at the aortic area may be due to the 
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A Figure 7.37 Aortic stenosis. The murmur is recorded as 
having a characteristic diamond-shape, crescendo-decrescendo, 
starting with the ejection click (EC) and ending before the second 
sound (S2). Both 3rd and 4th sounds are present, there is a 
plateau or anacrotic pulse, and the ECG (lead II) is abnormal. 
(Recording speed 1 0Omm/s) 


alternative causes mentioned. If the stenosis produces 
much narrowing of the valve opening, a plateau type of 
pulse will be present (Figure 7.37), an important con- 
firmatory sign in diagnosis. 

Diastolic murmurs 

These are rarely found at the aortic area except in 
aortic regurgitation. The murmur is usually soft and 
blowing in character and is heard over a large area of 
the chest wall. It is propagated characteristically down 
the sternum and towards the apex beat. In the aortic 
area itself it is often faint and difficult to hear, and it 
reaches its maximum intensity about the middle of the 
sternum at its left border. It may be well heard over 
the apex or even in the axilla but can generally be dis- 
tinguished from a diastolic murmur of mitral origin by 
its higher pitch and by the fact that it follows imme- 
diately after the second sound, except when it is faint. 
In listening for this murmur the student should have 
the patient in an erect posture, leaning forwards and 
holding his breath in expiration, and should auscul- 
tate systematically from the second right costal carti- 
lage down the sternum and towards the apex beat (see 
also Figure 7.38). 




A Figure 7.38 Aortic regurgitation. The 

murmur in this patient is intense, and the 
regularity of the vibrations is unusual. 
When this characteristic is recorded the 
sound has a musical quality when heard 
with a stethoscope. This patient has a 
valve cusp perforated by infective 
endocarditis. The carotid pulse is 
abnormal, showing the characteristic 
‘collapsing’ quality of aortic regurgitation. 
(Both illustrations, recording speeds 50 
mm/s.) (cf. Figures 7.5 and Table 7.2) 
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Murmurs at the Pulmonary Area 
Systolic murmurs 

Systolic murmurs over the pulmonary area may be soft 
and blowing like those sometimes found over the aortic 
zone. They occur with great frequency in perfectly 
healthy individuals, and are probably due to turbulence 
being produced by rapid blood flow through a normal 
valve (Figure 7.39). The murmur of congenital pul- 
monary stenosis (Figure 7.40) is comparable with the 
murmur of aortic stenosis, as it is loud, rasping and 
usually accompanied by a thrill, with the difference 
that in the more severe grades of pulmonary valve 
stenosis the crescendo part of the murmur is later than 
is the case in aortic stenosis. There is delay in the 
appearance of the soft pulmonary component of the 
second sound (Figure 7.40). 



A Figure 7.39 Functional or innocent systolic murmur. The 

ECG and carotid pulse are normal. The heart sounds are normal, 
with no added sounds. The murmur is midsystolic, seen to be of 
low frequency and, when heard, has a ‘buzzing’ quality, most easily 
detected along the left sternal border. (Recording speed 100 mm/s) 



A Figure 7.40 Congenital pulmonary valve stenosis. The 

systolic murmur is similar in shape to that of aortic stenosis, but 
reaches the crescendo later in systole, to end before the delayed 
pulmonary component (P2) of the second sound. The distance 
from the aortic second sound (A2) to P2 is a measure of the 



severity of the obstruction at the pulmonary valve, and the 
shortening of this interval after surgery (compare the pre- 
operation with the post-operation records) is a measure of the 
success of the operation 


COMMON ORGANIC MURMURS 


Timing 

Character 

Site 

Radiation 

Accentuation 

Mitral stenosis 

Mid to late diastolic 

Rumbling 

Apex 

Nil 

On left side after 
exercise 

Mitral incompetence 

Pansystolic 

Loud, 

blowing 

Apex 

Axilla and 
back 

In all postures 

Aortic stenosis 

Midsystolic 

Harsh 

Right 

parasternal 

Neck 

Leaning forward. 
Expiration 

Aortic incompetence 

Early diastolic 

Soft, 

blowing 

Left 

parasternal 

Apex 

(Austin Flint) 

Leaning forward. 
Expiration 


A Table 7.4 
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A Figure 7.41 Tricuspid stenosis with jugular pulse 
recordings. Record (a) is taken during inspiration, (b) during 
expiration. Both records show prolongation of the P-R interval of 
the ECG, and both show a presystolic murmur of 
crescendo-decrescendo shape, ending before the first heart 
sound. This is a true atrial systolic ejection murmur, ending before 
SI because of the early atrial contraction. The increased venous 
return produced by inspiration raises the right atrial-right ventricle 
pressure gradient in diastole, flow across the stenosed valve 
increases and the murmur is louder. The jugular pulse, recorded 
most easily in expiration, shows a tall ‘a’ wave, small delayed ! c’ 
wave and marked delay in descent from the V wave. These 
findings are typical of tricuspid stenosis. The smaller ‘a’ during 
inspiration is artefactual, caused by difficulty in recording the 
pulse beyond a tense sternomastoid muscle 



A Figure 7.42 Tricuspid regurgitation with jugular pulse 
recording. The phonocardiogram shows little systolic 
murmur, and a short diastolic murmur. The jugular pulse has 
almost the appearance of a collapsing arterial pulse, and indeed 
the pressure was high enough to move the earlobes. The patient 
had gross tricuspid regurgitation, with a pulsatile liver also. Atrial 
fibrillation is present, so that no ‘a’ wave is recorded. The ‘c’ notch 
is followed by a huge V wave which is followed by a precipitate 
fall to the y trough, both the rise to the V peak and the fall to the 
y trough being typical of this condition 



A Figure 7.43 Murmurs of congenital heart disease. PS = 
pulmonary stenosis; VSD = ventricular septal defect. These 
murmurs are systolic in time 


Diastolic murmurs 

At the pulmonary area diastolic murmurs are uncom- 
mon and in many cases sound exactly the same as those 
of aortic regurgitation. A pulmonary diastolic murmur 
due to regurgitation will occasionally occur in pul- 
monary arterial hypertension, or dilatation of the pul- 
monary artery (Graham Steell murmur); this is most 
commonly due to mitral valve disease or congenital 
lesions with an Eisenmenger reaction. 

Murmurs at the Tricuspid Area 

Murmurs at the tricuspid area are commonly associated 
and confused with those arising from mitral disease. 


Systolic murmurs may be present at the lower end of the 
sternum in tricuspid regurgitation, and diastolic mur- 
murs of a low rumbling type may occur in tricuspid 
stenosis, but diagnosis is always difficult, although both 
these murmurs may be increased by deep inspiration, 
sometimes a useful manoeuvre in distinguishing them 
from murmurs arising at the mitral valve. Examination 
of the venous pulse may reveal other clues in the diag- 
nosis of tricuspid valve disease (Figure 7.41 and 7.42). 

Other Murmurs 

Sometimes murmurs are found which do not correspond 
with any of the ‘valvular’ areas. In these cases the possi- 
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M Figure 7.44 Ventricular septal defect. 
PCG recorded across 4R, 4L, V3 and 
apex position, with the carotid pulse. This 
shows the murmur to be loudest at the left 
sternal edge, to begin with the first sound 
and extend throughout systole, to ‘spill over’ 
the position of A2, and end before or with 
P2. The murmur is very loud, but it should 
be remembered that loudness does not 
equate with severity of the left-to-right shunt 



A Figure 7.45 Patent ductus arteriosus. Pre- and post- 
operation records from the same patient, after surgical 
obliteration of the ductus. The typical murmur rises to a 



crescendo just before the position of the second sound, but is 
seen to be continuous throughout systole and diastole 



M Figure 7.46 Bruit de diable. This 
continuous venous hum could be heard 
over both internal jugular veins in a healthy 
girl. Compression of the veins readily 
abolished the hum 


bility of congenital heart disease always arises. Systolic 
murmurs midway between the pulmonary and mitral 
areas, i.e. over third and fourth left interspaces, may be 
present in cases of pulmonary stenosis when the obstruc- 
tion is near the origin of the artery from the right ventri- 
cle, infundibular stenosis, and in cases of patency of the 
interventricular septum (Figures 7.43 and 7.44). These 
murmurs are nearly always rough, and generally accom- 


panied by a thrill. A murmur occupying both systole and 
diastole, present over the base of the heart, and maximal 
over the pulmonary area, is characteristic of a patent 
ductus arteriosus (Figure 7.45). Usually the murmur has 
a typical quality described by Gibson as ‘machinery-like’. 
It is almost continuous but waxes and wanes; it is most 
pronounced in late systole. Similar murmurs may be heard 
in some forms of arteriovenous fistula, but these are rare. 
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Systolic murmurs may also be found over the base of 
the heart in coarctation of the aorta and atrial septal 
defects, but the murmur is not the main feature in the 
diagnosis. 

Murmurs which have a vascular as opposed to a car- 
diac origin are usually systolic in time and blowing in 
character and may be heard over a toxic thyroid gland, 
over vascular tumours in the thorax and over aneurysm 
of the aorta or other large vessels. The bruit de diable is 
the name given to a continuous venous hum sometimes 
heard over the neck in profound anaemias and is 
thought to be caused by the associated hyperdynamic 
circulatory state with blood flowing very rapidly 
through the great veins to the heart. A venous hum is 
occasionally heard over the jugular veins or even over 
the chest, in health, but disappears in recumbency or 
pressure over the neck veins (Figure 7.46). 

THE DIAGNOSIS OF HEART DISEASES 

It is convenient to deal with the diagnosis of heart dis- 
ease under two headings: 

1 Structural defects. 

2 Derangements of function. 

These are commonly found together, but one may occur 
without the other. 


STRUCTURAL DEFECTS 


Diseases of the heart resulting from anatomical changes 
may involve the pericardium, the heart muscle and the 
endocardium and valves. Congenital defects may affect 
any or all of these structures. The majority of diseases 
result from inflammatory or degenerative processes, and 
the signs by which they may be recognized overlap to a 
considerable extent. 

The Pericardium 

Pericarditis 

Inflammation of the pericardium is recognized in its 
acute stage by the friction rub (see page 151). This may 
appear during the course of an acute illness, especially 
rheumatic fever, but also in pneumonia, tuberculosis and 
virus infections. It is a common feature of myocardial 
infarction and of uraemia. The rub is usually discovered 
as a result of routine examination in these conditions, 
rather than by any special complaint of the patient, 
though in some cases there may be pain. The electro- 
cardiogram characteristically shows convex ST elevation 
and sometimes T-wave inversion over the affected area. 



A Figure 7.47 Radiograph of pericardial effusion. The ‘heart’ 
shadow is enlarged, the enlargement being greater in the 
transverse diameter than the longitudinal. There is obliteration of 
the normal notches on the heart's outline so that the shadow 
becomes globular or pear-shaped with a short vascular pedicle, 
but these minor changes in the shape of the cardiac outline 
should not be overstressed 

Pericardial effusion 

Some increase in pericardial fluid occurs in most cases 
of acute pericarditis but may only be discovered on 
routine examination and may not cause symptoms. If 
the intrapericardial tension is high, resulting in 
restricted venous return and lowered cardiac output 
(tamponade), severe dyspnoea may occur, but the usual 
pattern is one of a lowered blood pressure with periph- 
eral cyanosis, sweating and signs of right-heart failure, 
depending upon the acuteness with which the effusion 
occurs. 

The most important signs are: 

1 Feebleness of the cardiac impulse and faintness of 
the heart sounds because of the separation of the 
impulse from the chest wall by the fluid. 

2 The first heart sound may be soft because of reduced 
late diastolic filling and the second sound soft 
because the blood pressure is low. 

3 An early diastolic added sound, dull in character, 
representing restriction of ventricular filling. 

4 Pulsus paradoxus (see page 140). 

5 Persistence of pericardial friction. 

Radiology confirms the heart and fluid outlines (Figure 
7.47) but the effusion can best be shown by echocar- 
diography. Special techniques with cardiac catheteriza- 
tion are occasionally necessary. Paracentesis may be 
justifiable. 
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Constrictive pericarditis 

This is generally post-infective and often tuberculous in 
origin. It is insidious in development and may be asso- 
ciated with pleurisy. 

The most important signs are elevated venous pressure 
with liver enlargement and ascites, in a patient in whom 
no valve disease or other cause of cardiac failure is found. 
The degree of dyspnoea may be relatively slight. The heart 


is often not enlarged, but the chest radiograph may show 
calcification. Pulsus paradoxus may be present. 

The Myocardium 

There are no conclusive symptoms or signs of myocar- 
dial disease, though the electrocardiogram may reveal 
evidence of this (Figure 7.48), especially when conduc- 
tion disorders of any kind are present. It is possible, 



A Figure 7.48 Left bundle-branch block 
(LBBB). (a) This patient had aortic 
stenosis, with extensive calcification 
extending from the valve into the 
interventricular septum. Note QRS spread 
with dominant positive QRS defection in 
lead I, negative in lead III. The left axis 
deviation is pathological, and represents a 
conduction defect in the left anterior 
division of the left bundle, in addition to the 
main left bundle. This ECG therefore 
represents LBBB and left anterior 
hemiblock. (b) This patient had ischaemic 
heart disease. The QRS spread again 
shows LBBB, but without the same degree 
of left axis deviation - the main deflection 
being positive in lead II, there being no 
conduction defect in the left anterior 
division, i.e. there is no left anterior 
hemiblock 
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◄I Figure 7.49 Right bundle-branch 
block. This patient had an atrial septal 
defect. The deep S waves in leads I, aVL, 
and the left chest leads are well shown, as 
is the QRS spreading, and the RSR 
complexes in V4R, V3R and VI . The 
continuous recording of lead I shows sinus 
arrhythmia 


however, to suspect that the myocardium is involved 
when there is cardiac enlargement due to unexplained 
hypertrophy or dilatation or both, or when the heart 
shows signs of failure which cannot easily be attributed 
to any extra burden it is carrying. Suggestions of 
myocardial weakness (whether due to myocardial dis- 
ease or increased load) are to be found in the presence 
of pulsus alternans and gallop rhythm, which sooner or 
later are associated with clear evidence of heart failure. 

Echocardiography (see Figure 7.34) is of great value 
in assessment of myocardial contractility and shows par- 
ticularly well the impaired movements of the ventricle 
in cardiomyopathies. 

Myocardial ischaemia and infarction are the com- 
monest disorders affecting the cardiac muscle and the 
cardinal symptom of this condition - anginal pain - has 
already been considered (page 132). It only remains to 
add that while the pain is usually severe, it may be slight 
or even absent, especially in the elderly. It is of variable 
duration but, when infarction is present, the pain lasts 
generally a number of hours and nearly always is longer 
than in other forms of angina. It may be accompanied by 
collapse, shown by pallor, sweating, faintness, a feeble 
pulse, and falling blood pressure, and commonly by vom- 
iting. Disorders of conduction and of rhythm may occur. 

The infarct in contact with the pericardium may 
result in an area of pericarditis with its sign - a friction 
rub - and the necrotic processes in the myocardium may 


be evidenced by pyrexia and leucocytosis, and by a rise 
in sedimentation rate and serum cardiac enzyme levels. 
These signs are usually maximal 2-3 days after myocar- 
dial infarction. If the infarct is extensive and involves the 
endocardium, a mural thrombus may form and result in 
systemic embolism, usually a week or two later. 

In some instances cardiac failure, especially of the left 
ventricular type, results, and sometimes a papillary muscle 
ruptures or the weakened area of heart muscle bulges to 
form an aneurysm which can be recognized by observa- 
tion and palpation and confirmed by echocardiography. 
The diagnosis of myocardial infarction is usually estab- 
lished by characteristic ECG changes (Figures 7.50-7.52) 
and subsequent enzyme rise. The timing of the complica- 
tions of myocardial infarction are shown in Table 7.5. 

Acute cardiomyopathy 

During the course of rheumatic fever and certain infec- 
tions, viral or bacterial, involvement of the myocardium 
may be suspected by the onset of precordial oppression, 
a rapid feeble pulse with a fall of blood pressure, and 
cardiac dilatation. When the conducting system is 
involved in the myopathic process, bradycardia can 
occur, and the ECG may show evidence of heart block. 
Other disturbances of cardiac rhythm may happen. 

A number of rare diseases of the myocardium, includ- 
ing endomyocardial fibrosis, various collagen diseases and 
the toxic effect of drugs or alcohol may give a similar 
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A Figure 7.50 Anteroseptal myocardial infarction shown in 
the precordial leads and aVL only. The P-R interval is at the 
upper limits of normal, the Q wave in aVL is abnormal, as it is in 
leads VI to V4, with RS-T segment elevation in V3, V4 and 
inversion of the T wave in aVL 



A Figure 7.52 Inferolateral infarct. Note here the abnormal Q 
waves in leads II, III, aVF and V5 and V6 with RS-T arching and 
negative T waves in the same leads 


picture. Diagnosis, which is difficult, may be made more 
certain by the development of signs of cardiac failure. 

In rheumatic endocarditis it may be difficult to rec- 
ognize the signs of myocardial failure because they are 
masked by pericardial or valvular signs. This disease, 
once very common, is now seen much less frequently. 

The Valves 

Endocarditis, or inflammation of the endocardium, 
results in deformities of the valves, causing incompetence 
of the valve or narrowing (stenosis) of the orifice guarded 



A Figure 7.51 Anteroseptal infarction. Note the RS-T arching 
in leads I, aVL, V2 to V6. Abnormal Q waves are present in I, 
aVL, V2 to V5, and T-wave inversion is present in the same 
leads. Abnormal left axis deviation, with S greater than R in lead 
II, indicates the presence of conduction deficiency in the left 
anterior division of the left bundle-branch 


COMPLICATIONS OF MYCOCARDIAL INFARCTION 

Immediate 

Pallor, sweating, small pulse, 
hypotension (i.e. shock) 

2-3 days 

Fever, pericardial rub (raised ESR and 
transaminase levels) 

1-2 weeks 

Systemic embolism from mural infarct. 
LV aneurysm 

At any time 

Arrhythmia; heart block; LV failure 
(displaced apex, triple 
rhythm, pulmonary oedema) . Acute 
mitral incompetence (ruptured 
papillary muscle), VSD 


▲ Table 7.5 


by the valve. Incompetence causes regurgitation of blood 
through an orifice which should be closed. Stenosis 
impedes the passage of blood through the affected valve. 
Any of the valves may become incompetent or stenosed, 
but especially the mitral and aortic valves. 

The diagnosis of valve disease can usually be made 
by the clinical features. While auscultation is often useful 
in defining which valve is diseased, a systematic exami- 
nation of the pulse, the JVP and the apex beat should 
give a strong indication of specific valve disorders prior 
to auscultation. For instance, the nature of the pulse in 
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aortic stenosis or aortic regurgitation; the position of the 
apex beat in mitral regurgitation or aortic regurgitation 
and the presence of left ventricular hypertrophy in aortic 
stenosis; or features of a tapping apex beat and atrial 
fibrillation in mitral stenosis. All these factors give a 
likely indication of what may be heard on auscultation 
and, certainly in the case of diastolic murmurs, non-aus- 
cultatory physical signs are often easier to define. 

The most important valve lesions are: 

1 Mitral stenosis. 

2 Mitral incompetence. 

3 Aortic incompetence. 

4 Aortic stenosis. 

The principal features of these lesions and those of tri- 
cuspid incompetence are listed in Table 7.6. 

Mitral stenosis (Figures 7.26, 7.35, 7.36) 

Diagnosed by the presence of a mitral diastolic murmur 
with accentuation of the mitral first sound and an open- 


ing snap. Confirmatory signs are the enlargement of 
the right ventricle, and, when there is pulmonary arte- 
rial hypertension, the pulmonary second sound is 
accentuated. The radiograph may show enlargement 
of the left atrium, and prominence of the pulmonary 
arc if there is pulmonary arterial hypertension, when 
recognizable changes in the vascular pattern of the 
lungs will also be present. 

The commonest ECG change is an alteration in 
the P waves (Figure 7.53). They are often bifid 
because of left atrial hypertrophy, though some- 
times tall and sharp, because of right atrial hyper- 
trophy when there is high pulmonary vascular 
resistance, and when there will also be evidence of 
right ventricular hypertrophy. 

These graphic signs may be helpful when pre- 
sent, but the auscultatory findings remain the 
most certain diagnostic signs, though are some- 
times difficult to hear. The length of the murmur 
is the best clinical measure of severity of mitral 
stenosis. 




COMMON VALVE LESIONS 




Aetiology 

Pulse 

Heart sounds 

Murmurs 

Ventricular 

impulse 

Mitral stenosis 

Rheumatic 

May be atrial 
fibrillation 
Small volume 

Loud 1 st sound 
Opening snap 

Mid-late 

apical 

diastolic 

RV+ 

Mitral 

Rheumatic 

May be atrial 

Soft 1 st sound 

Pan-systolic 

LV+ 

incompetence 

Ischaemic 
(ruptured papillary 
muscle) 
Congenital 
(floppy valve) 
Bacterial 

fibrillation 

May be 3rd sound 

apex to 
axilla 

RV+ 

Aortic stenosis 

Rheumatic 

Atherosclerotic 

Congenital 

Plateau 

4th sound 

Mid-systolic 
R 2nd inter- 
space to neck 

LV+ 

Aortic 

incompetence 

Rheumatic 

Syphilitic 

Bacterial 

Collapsing 
Visible capillary 
and arterial 
pulsation 

3rd sound 

Early diastolic 
LSB to apex 
(Austin Flint) 

LV+ 

Tricuspid 

incompetence 

Usually secondary 
to RV failure from 
mitral or pulmonary 
heart disease 

May be atrial 
fibrillation 
Large V wave and 
sharp Y descent in 
jugular pulse 

RV 3rd sound 

Lower sternal 
diastolic 

RV+ 


A Table 7.6 
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A Figure 7.53 Bifid P waves, left atrial hypertrophy. This 
ECG also shows a long P-R interval; and is the record from a 
patient with severe mitral stenosis. The long recording of lead II 
shows the bifid P waves particularly well 



A Figure 7.54 Polyarteritis nodosa: splinter haemorrhages in 
the nails. These may also occur in cases of bacterial endocarditis 


Mitral incompetence (Figures 7.31, 7.32) 

Mitral incompetence often accompanies mitral stenosis; 
diagnosed by the presence of a mitral pansystolic murmur 
conducted to the axilla and enlargement of the left ven- 
tricle. The difficulties of diagnosis between mitral regur- 
gitation due to disease of the valve cusps and to relative 
incompetence from papillary muscle-chordal dysfunction 
have been discussed under systolic murmurs. Unusual 
cases of rupture of the mitral cusps, chordae tendineae or 
papillary muscle may result in severe and sudden mitral 
incompetence, when the picture is dominated by the pres- 
ence of pulmonary oedema of acute onset. 

Aortic incompetence (Figures 7.19, 7.33, 7.38) 
Aortic incompetence is characterized by an aortic dias- 
tolic murmur of classic distribution. The corroborative 


signs in aortic regurgitation are of great value, especially 
the collapsing pulse, capillary pulsation and undue pul- 
sation of the large arteries. The heart is enlarged, prin- 
cipally downwards and to the left. The enlargement is 
confirmed by a chest radiograph, in which the left ven- 
tricle is characteristically rounded. Electrocardiography 
may show left ventricular hypertrophy, phonocardiogra- 
phy the characteristic murmurs and echocardiography the 
dilated left ventricular cavity and perhaps the vibration 
of the anterior cusp of the mitral valve. The low-pitched 
diastolic murmur at the apex - the Austin Flint murmur 
- may make difficult the differentiation from a coinci- 
dental mitral stenosis, but the above-mentioned investi- 
gations should be decisive. 

Aortic stenosis (Figures 7.13, 7.14, 7.37) 

This was a less common lesion than the other valve dis- 
eases described until the declining incidence of rheumatic 
heart disease, but now increasingly recognized as non- 
rheumatic. A rough systolic murmur is often conducted 
into the neck. The characteristic anacrotic arterial pulse 
is usually present. Sometimes the murmur is transmitted 
to the apex (see page 155), and if there is a sufficiently 
severe degree of left ventricle hypertrophy, this ought to 
be recognized, often also with an audible and palpable 
fourth sound. Aortic regurgitation of some degree often 
accompanies stenosis. Special radiological and catheter 
studies, especially the pressure gradient across the aortic 
valve, may be necessary to establish the degree of 
obstruction, and its site. Echocardiography with 
Doppler estimation of valve gradient has revolutionized 
the evaluation of aortic stenosis and other valve lesions, 
and allows regular non-invasive assessment of valve gra- 
dients as well as visualization of the valve structure. 

Bacterial endocarditis 

This must receive special consideration if a valve lesion 
is found. It is suggested by the association of valve mur- 
murs usually regurgitant with signs of septicaemia, 
including splenic enlargement, pyrexia, anaemia, 
embolic manifestations and the discovery of organisms 
in the bloodstream (blood culture). Characteristic signs 
in the fingers include clubbing, splinter haemorrhages in 
the nails (Figure 7.54) and tender red nodules in the 
finger pulp due to immune complex deposition (Osier’s 
nodes). The condition may complicate congenital as well 
as acquired cardiac lesions. 

Congenital Lesions 

Congenital lesions (Table 7.7) have assumed a much 
more important role in diagnosis because of the possi- 
bility of surgical treatment. They are dealt with here in 
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CONGENITAL HEART DISEASE 

Without shunt 

Aortic stenosis; bicuspid aortic valve 
Aortic coarctation 

Pulmonary stenosis; tricuspid stenosis 
Dextrocardia 

With left-to-right shunt: 

Atrial septal defect 

no cyanosis 

Ventricular septal defect 
Patent ductus arteriosus 

With right-to-left shunt: 

Eisenmenger’s syndrome 

cyanosis 

Tetralogy of Fallot 

Pulmonary venous drainage to left atrium 


a very brief fashion, but constitute a most important 
part of paediatric medicine. 

History-taking is often unhelpful, but respiratory dis- 
tress, cyanosis and signs of cardiac failure will have been 
noted. Failure to gain weight may be present, partly 
because of dyspnoea and distress during feeding. 

Occasionally, the congenital abnormality is found by 
routine medical examination, but it should be remembered 
that auscultation is not easy in small children, and not all 
murmurs indicate serious underlying disease. Cardiac diag- 
nosis in the seriously ill infant is a highly specialized prac- 
tice, and depends to a very large extent upon a detailed 
knowledge of applied embryologic anatomy and the inter- 
pretation of echocardiograms and angiography. 

As the child grows older, history-taking becomes less 
of a problem, signs correspond to those found in adults 
and problems of diagnosis which are non-urgent are 
dealt with in a way similar to the routine used in adults. 

Atrial septal defect 

Often asymptomatic until middle age, and found as an 
abnormality of the cardiac outline on routine chest radi- 
ograph, the signs depend upon the size of the left-to-right 
shunt at atrial level. The shunt itself is silent, but increased 
flow across the pulmonary valve produces a pulmonary 
systolic murmur. The prolongation of right ventricular 
systole, together with the usually present right bundle- 
branch block (Figure 7.49) causes wide fixed splitting of 
the second sound because of delay in pulmonary valve 
closure. The variation in the splitting of the second heart 
sound is reduced as the increased right atrial filling on 
inspiration contributes proportionately less because of the 
shunt from the left atrium. Increased flow to the right- 
sided chambers may occasionally produce a mid-diastolic 
murmur due to flow through the tricuspid valve. The 
large stroke volume from the right ventricle may produce 
an ejection sound from the pulmonary valve with an ejec- 
tion systolic murmur in the pulmonary area. 


On X-ray examination the right heart chambers are 
enlarged and the pulmonary artery and its branches are 
both enlarged and unduly pulsatile. Echocardiography 
and colour-flow Doppler clearly delineate atrial septal 
defect in the majority of cases and occasionally tran- 
soesophageal echocardiography is required. Cardiac 
catheterization will confirm the diagnosis by oxygen 
sampling and shunt calculation. 

Ventricular septal defect (Figure 7.44) 

Like atrial septal defect, ventricular septal defect may be 
found on routine examination of a symptomless patient, 
but here the loud pansystolic murmur audible in the left 
parasternal region, and often accompanied by a thrill, 
has long been recognized as typical. A very small defect 
may produce a lot of noise while a large defect, with 
equal pressures in the left and right ventricles and thus 
unaccompanied by left-to-right shunting, may be silent. 
There may be evidence of increased flow across the 
mitral valve shown by the presence of a diastolic 
murmur at the apex. The increased load placed on the 
left ventricle produces evidence of left ventricular hyper- 
trophy, shown by ECG and radiology, while the 
increased blood flow through the lungs shows as an 
increase in size of the pulmonary artery and its branches, 
although this is rarely so marked as in atrial septal 
defect. Echocardiography with colour-flow Doppler 
again delineate the defect, though catheterization is 
required to calculate the shunt as with an ASD. 

Patent ductus arteriosus (Figure 7.45) 

The murmur is characteristically continuous in systole 
and diastole, as shunting from the aorta to the pul- 
monary artery is continuous also. If the shunt is suffi- 
ciently large, the load upon the left ventricle may cause 
left ventricular hypertrophy. There may be an audible 
‘flow’ murmur across the mitral valve, the pulmonary 
artery and its branches enlarge and are pulsatile, while 
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the pulse pressure widens in the systemic circulation 
because of the ‘run off’ from the aorta to the pulmonary 
artery during diastole. 

Pulmonary stenosis (Figure 7.43) 

When part of Fallot’s tetralogy, it becomes one of the 
common causes of cyanotic congenital heart disease. 
As an isolated abnormality it is characterized by a 
midsystolic murmur, often sufficiently loud to be 
accompanied by a thrill, heard best in the second and 
third left intercostal spaces parasternally. Right ven- 
tricular hypertrophy is present, to a degree dependent 
on the severity of the stenosis (see Figure 7.67), and 
radiology will show poststenotic dilatation of the pul- 
monary artery, if the obstruction is at valve level. Echo- 
Doppler studies allow non-invasive evaluation of the 
gradient as with aortic stenosis. 

Coarctation of the aorta 

This is a common cause of cardiac failure in infancy. 
Often present with other congenital abnormalities, both 
cardiac and non-cardiac, it should not be missed if phys- 
ical examination is properly performed with palpation of 
both femoral arteries. This should be an invariable rou- 
tine in any patient presenting with systemic hypertension. 
The signs include absent or delayed femoral pulses, col- 
lateral vessels palpable around the shoulder girdle, and 
there may be a late systolic murmur present over these 
vessels and audible over the precordium also. The radi- 
ological finding of rib-notching is diagnostic. 

Very complicated combinations of congenital malfor- 
mations may occur, not only affecting the cardiovascular 



A Figure 7.55 Atrial ectopics. The P wave, arising from an 
ectopic focus, is inverted, but the following QRST complex is of 
normal form 



A Figure 7.56 Ventricular ectopics. These are ‘coupled’ to the 
preceding normal complex, but themselves are of abnormal 
form. The coupling interval, from normal to ectopic beat, is fixed, 
and the extra beats look like complexes with the form of a right 
bundle-branch block. This is because the ectopic focus from 
which they arise is part of, or close to, the left-sided conducting 
system (See Figure 7.12) 


system but the other main systems also. In particular, the 
association of the skeletal deformities of Marfan’s syn- 
drome with septal and valve defects is well known. 

DISORDERS OF HEART FUNCTION 

The heart may be subject to disturbance of function with 
little or no anatomical change. This is seen in the 
arrhythmias , or abnormal rhythms, which, although 
commonly associated with pathological changes in the 
heart muscle, may occur quite independently. Cardiac 
failure is also a disturbance of function, but is almost 
invariably dependent upon structural defects. Apparent 
alteration of function is also observed in psychoneuroses 
and is referred to as effort syndrome. 

Abnormal Rhythms 

Many abnormal rhythms can be identified with reason- 
able certainty by skillful examination of the pulse, but 
some are very confusing and require not only examina- 
tion of the pulse and heart, but graphic methods, for 
their elucidation. The more important disturbances of 
the heart rhythm and rate are: 

Ectopic beats 

These are extra contractions of the heart arising away 
from the normal pacemaker (sino-atrial node) and inter- 
rupting the normal, regular rhythm. They may be atrial 
or ventricular in origin and as they occur prematurely, 
before the ventricles have been properly filled, the beats 
are small. They are generally followed by a long pause 
until the next normal beat which may be obviously of 
bigger volume than normal, as the ventricle has had a 
longer filling time. These points are appreciated by feel- 
ing the pulse, but sometimes even if the beat is not suf- 
ficiently strong to produce a pulse wave, yet the heart 
sounds corresponding with it may be heard (Figures 
7.55 and 7.56). 

The most characteristic feature of ectopic beats is that 
they are not present all the time, though if very numerous 
they may appear to be, and may then imitate other irreg- 
ularities, especially atrial fibrillation. They usually have 
no serious significance unless associated with known 
myocardial disease such as infarction, and tend to disap- 
pear when the heart-rate is increased by suitable exercise. 

Atrial fibrillation 

In this condition the atria cease to beat properly, indi- 
vidual areas of atrial muscle producing minute contrac- 
tions or ‘fibrillations’ at a rate of 400-600 per minute 
which are conducted in an irregular pattern through the 
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AV node. In its turn this causes irregular action of the 
ventricles. The results are shown in a complete irregu- 
larity of the pulse and apex beat, manifested by a vari- 
ation in the size of the beats and in the interval between 
them (Figures 7.57 and 7.58). Atrial fibrillation gener- 
ally occurs with other serious heart disease, e.g. valve or 
myocardial disease, but may occur alone. It is most com- 
monly associated with mitral stenosis, thyrotoxicosis 
and ischaemic heart disease. 

The rate is generally rapid, and the force of some of 
the ventricular contractions may not be strong enough 
to open the aortic valves and allow transmission to the 
pulse. In such cases the ventricular rate will be greater 
than the pulse rate, and in fibrillation reliance should be 
placed on the heart rate rather than the pulse rate, both 
when making the diagnosis and in assessing the effect of 
treatment. 

Atrial flutter 

Comparable in many ways with atrial fibrillation, flut- 
ter may exist along with other forms of heart disease, or 
be an isolated phenomenon. 

The atria beat at a great rate (200-400), but owing 
to refractory properties of the AV bundle, the ventricles 



A Figure 7.57 Atrial fibrillation (see Figure 7.13). Leads II and 
VI show complete irregularity of the QRST complexes, and 
absent P waves. This is the ‘fine’ type of atrial fibrillation 


usually respond to a smaller number of these contrac- 
tions (2:1, 3:1, 4:1) depending upon the number of atrial 
impulses which ‘penetrate’ the AV node to cause ven- 
tricular action (Figure 7.59). Flutter may be suspected 
clinically when a high regular ventricular rate (120-200) 
persists for a long time (days to weeks). The usual ven- 
tricular rate is 160 or less. The tachycardia can some- 
times be reduced temporarily by pressure over the 
carotid sinus (bifurcation of the common carotid artery 
below the angle of the jaw at the level of the upper 
border of the cricoid cartilage), causing vagal inhibition 
of conduction through the AV node. 

Occasionally the rapid contractions of the atria com- 
municate a pulsation to the jugular veins at a greater rate 
(usually twice) than that at which the ventricles are beat- 
ing, and cannon waves appear when the atrium con- 
tracts on to a closed AV valve. 

Sudden doubling or halving of the ventricular rate 
strongly suggests atrial flutter, with a varying degree of 
AV block. 

Paroxysmal tachycardia 

The heart beats regularly at a high rate (150-200, 
commonly over 160), and the condition may be mis- 
taken for atrial flutter, but there is a 1:1 conduction 
and the ventricular rate is usually higher and the con- 
dition is of much shorter duration than flutter. Its 
duration is usually minutes to hours, and attacks may 
be stopped by simple measures such as a change of 
posture, or pressure over the carotid sinus. The pres- 
sure should be exerted firmly below the angle of the 
jaw on one side only for a period of about 1 minute, 
but ideally with ECG monitoring, and with resuscita- 
tion services at hand. 

One of the most important signs is the characteristic 
sudden onset and offset, a sign which also applies in the 
case of flutter. 



A Figure 7.58 Atrial fibrillation, coarse (see Figure 7.57). 

Leads II and VI show total irregularity of the QRST complexes, 
with irregularly shaped and timed fibrillation, or ‘f waves 



A Figure 7.59 Atrial flutter The flutter waves are regular in 
form and shape, representing atrial activity, with a rate of 300 per 
minute. There is a varying 2:1 and 3:1 atrioventricular block. The 
regular inverted ‘P’ waves in lead II give a characteristic ‘saw- 
tooth’ pattern 
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When the patient is not seen during an attack, great 
attention should be paid to the story of the mode of 
onset and offset and the circumstances under which 
the attacks appear. Abnormal rhythms (paroxysmal 
tachycardia and flutter} are unexpected and unex- 
plained, whereas simple tachycardia is often expected 
and provoked by emotion or exercise. Polyuria may 
occur after high heart rates, especially in paroxysmal 
tachycardia. 

One of the most important developments in cardiac 
investigation has been the use of long-term monitoring 
of cardiac rhythm, using tape recordings over many 
hours. In this way, transient changes of rhythm, of great 
importance, may be successfully detected. 

Simple tachycardia 

It has already been observed that tachycardia may be 
produced in normal individuals by emotion, exercise, 
fevers, toxaemias - especially thyrotoxicosis - and other 
causes, and the pulse rate may be as high as is found in 
paroxysmal tachycardia or atrial flutter but rarely 
remains more than 140 when the patient is at rest. 

In distinguishing simple tachycardia from abnormal 
rhythms, such as flutter or paroxysmal tachycardia, the 
student should note that exercise, emotion and other 
causes influencing a simple tachycardia do not alter the 
heart rate in abnormal rhythms. 

Bradycardia 

A slow heart rate - simple bradycardia - like tachycar- 
dia, may occur in perfect health, especially in athletes, 
and is common in old people. Rates of 60 are common, 
and may even be lower than 50. 

Various non-cardiac conditions may be responsible 
for temporary bradycardia, notably the after-effects of 
febrile illnesses such as influenza and pneumonia; jaun- 
dice; increased intracranial pressure such as occurs in 
cerebral tumour; and hypothyroidism. 

The most important cardiac condition in which 
bradycardia occurs is heart block, a condition in which 
the ventricles do not respond, in the normal way, to the 
impulses reaching the AV node. This may be the result of 
diminished conduction through the node itself, or 
through the more peripheral parts of the conducting 
system. When the ventricle fails to respond to the 



A Figure 7.60 First degree heart block. P-R interval 
prolonged to 0.36 s. There is right and left atrial hypertrophy also 


impulses reaching the AV node, the condition is known 
as ‘heart block’; ‘partial’ when the ventricles respond to 
some but not all the impulses, ‘total’ when all the 
impulses are without effect (Figures 7.60 and 7.61). The 
result is a higher atrial than ventricular rate, the latter 
usually varying between 30 and 50 according to the 
degree of block and to where the subsidiary pacemaking 
focus is situated. The intrinsic rate of the AV node itself 
is about 60 per minute and that of the peripheral parts 
of the conducting system is about 20, so that the more 
peripheral the subsidiary pacemaker the slower the ven- 
tricular rhythm, and this rhythm is not usually influenced 
by exercise or emotion. 

In partial heart block irregular action may be present, 
and the rate may be suddenly increased (generally dou- 
bled) by exercise. The earliest stage of heart block may 
only be recognizable by electrocardiography, which 
shows prolongation of the P-R interval (Figure 7.60). 
At the other extreme, periods of ventricular standstill 
may occur in Stokes-Adams attacks (Figure 7.62). 

From this description of cardiac arrhythmias the stu- 
dent will appreciate that in every case where the heart 
rate or rhythm appears abnormal it is essential to 
observe carefully: 

1 The rate at the pulse and apex beat. 

2 The variation of these with exercise and excitement. 

3 The mode of onset and offset of the attacks, prefer- 
ably by observation; if not, from the history. 

4 The presence of any jugular pulsations and their rate. 

5 The electrocardiogram without which the diagnosis 
of arrhythmias is not complete. It may be necessary 
to undertake long-term ECG monitoring. 




◄ Figure 7.61 (a) 
Complete heart 
block. The QRST 
complexes occur 
independently, at a 
rate of 47 per 
minute, from the P 
waves which are 
occurring at a rate 
of 88 per minute. 
The narrow QRS 
suggests this block 
is of congenital 
origin, (b) Cardiac 
pacemaker under 
the skin 


O 
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A Figure 7.62 Ventricular standstill. Normal atrial activity 
persists, but there is no ventricular activity for a period of 13 s. 
This is a continuous strip of electrocardiographic tracing, lead II 


HEART FAILURE 


The examination of the heart is not complete when a 
diagnosis of valve, myocardial, or other disease has been 
made. The most important question still remains to be 
answered, namely - What is the heart’s capacity for 
work? This question has been partially discussed in 
describing the symptoms of heart disease, especially 
breathlessness, which, when it occurs without the cus- 
tomary degree of effort, is the earliest indication of car- 
diac failure. Later, objective signs appear which are 
usually of serious import. They result from failure of the 
ventricles to discharge their contents adequately into the 
systemic and pulmonary circulations. As a result the 
heart is unable to receive back from the systemic and 
pulmonary veins the optimum amount of blood. 

In general the heart fails as a whole, i.e. both left and 
right ventricles, but in many cases the burden is laid on 
one ventricle more than the other, at least for a time. It 
is thus customary to speak of left and right heart failure. 

Left Ventricular Failure 

This is liable to occur from the increased load which the 
ventricle must bear in hypertension or aortic valve dis- 
ease. Similarly the damaged muscle in myocardial infarc- 
tion and certain types of cardiomyopathy may be 
incapable of meeting the normal demands upon the 
heart. The left ventricle fails to discharge its contents suc- 
cessfully and the end diastolic pressure in the ventricle 
rises, causing a rise in the left atrial pressure, and hence 
in the pulmonary veins, resulting in pulmonary conges- 
tion and in more severe cases in pulmonary oedema. 

The failure is often relatively sudden. Paroxysmal dys- 
pnoea (page 131) and clinical signs of pulmonary conges- 
tion and oedema, cough, laboured breathing and 
crepitations at the base appear. There is little or no sys- 
temic venous congestion. Death may occur rapidly in 
severe cases due to ventricular fibrillation (Figure 7.63) or 
to the sudden onset of acute pulmonary oedema, with 


flooding of the alveoli resulting in asphyxiation because 
no transfer of oxygen is possible. Copious frothy sputum 
accompanies the dyspnoea, the froth being pink with 
bloodstaining, and later may become more fluid, literally 
pouring from mouth and nose. 

Right Ventricular Failure 

This form of failure is usually produced more gradually 
and occurs especially in mitral stenosis and in respira- 
tory diseases (e.g. chronic bronchitis and pulmonary 
fibrosis) because of pulmonary arterial hypertension 
which causes extra work for the right ventricle, which 
hypertrophies before it fails. 

It is this form of failure which is chiefly responsible 
for the common congestive heart failure , which is a later 
feature of so many types of heart disease. Atrial fibrilla- 
tion is often the precipitating factor of the actual failure, 
since ventricular function depends to a critical degree on 
atrial augmentation of filling. 

Congestion is apparent in several ways. It is seen in 
the engorged external veins (Figure 7.21, page 143), in 
the enlarged and tender liver, in impairment of renal 
function shown by oliguria and concentrated urine; and 
in oedema. 

These two types of failure, as previously mentioned, 
are commonly found together, but in varying degrees, and 
any attempt to separate them strictly would be artificial. 

Both types of failure may disappear with treatment, 
leaving the causal state behind, but the failure may be 
repeated from time to time. 

An acute form of right ventricular failure results from 
massive pulmonary embolism (Figure 7.64). There is 
usually a sudden onset of dyspnoea, retrosternal dis- 
comfort and faintness, accompanied by venous engorge- 
ment and peripheral circulatory failure with a right 
ventricular gallop rhythm produced by an early diastolic 
filling sound and accentuation of the pulmonary second 


A Figure 7.63 Burns from defibrillation following 
resuscitation from left ventricular failure caused by 
ventricular fibrillation 
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A Figure 7.64 Pulmonary embolus successfully removed at 
operation from a saddle’ position in the bifurcation of the 
pulmonary artery trunk 


sound. Multiple small emboli cause a more insidious 
form of congestive heart failure, consequent upon the 
development of pulmonary arterial hypertension. 

Effort syndrome 

This condition, historically called ‘da Costa’s syndrome’, 
is an expression of a psychoneurosis, usually an anxiety 
state. Although there is no organic heart disease, the 
patient complains of apparent cardiac symptoms such 
as dyspnoea on slight exertion, palpitation or infra- 
mammary pain. There are often other symptoms arising 
from disturbance of the autonomic system, e.g. sweat- 
ing, dizziness and syncope. It has no specific physical 
signs, the diagnosis being dependent on a properly taken 
history of the disorder, and the absence of any signs of 
organic cardiovascular disease. 

SPECIAL INVESTIGATIONS 


The special investigations include instrumental exami- 
nation by means of the electrocardiograph, the phono- 
cardiograph, the echocardiograph and also the 
radiograph. Cardiac catheterization is a more special- 
ized procedure but necessary in certain heart conditions. 

ELECTROCARDIOGRAPHY 


The electrocardiogram (ECG) yields valuable data about 
electrical events occurring with cardiac muscle activity. 
Alteration of this activity results in departure from the 
normal pattern of the electrocardiogram and gives 
important information about the integrity of the heart 
muscle and the type of cardiac rhythm. For many years 
electrocardiograms were taken chiefly from what were 
known as the three standard leads. In lead I the patient 
is connected to the instrument by electrodes applied to 


his right and left arms; in lead II the electrodes are from 
the right arm and left leg; in lead III from the left arm 
and left leg. Later it was found that further information 
could be obtained by the use of a precordial lead, in 
which one electrode was placed on the right arm or left 
leg and the other in various positions upon the chest (CR 
and CF leads). These leads were bipolar, and there was 
a considerable difference in voltage between them. In an 
attempt to establish a commonly accepted practice 
unipolar leads are now commonly used. In these, the 
three limbs are connected to a single terminal forming 
one electrode; the other electrode is in contact with the 
chest at various points from the right of the sternum to 
the axilla or back (V or voltage leads). Similarly, unipo- 
lar limb leads are derived from a single electrode join- 
ing the three limbs and a second electrode connected 
with one limb only (aVR, aVL, aVF). Fuller details of 
the relative value of these various methods of electro- 
cardiography should be sought in specialized textbooks. 

The excursion of the various waves is standardized by 
passing a current of known intensity through the instru- 
ment causing a deflection of 1 cm for 1 mV on the record- 
ing paper. Each record shows the method of time marking, 
vertical lines of 0.20 s (thick) and 0.04 s (thin) and hori- 
zontal lines of 1 mm with which the amplitude of the var- 
ious waves and their distances apart can be measured. 

The Interpretation of the 
Electrocardiograph 

The waves produced by the cardiac cycle are commonly 
named P, Q, R, S and T (Figure 7.65). The following 
description applies to these in the standard leads: 

The P wave 

P represents the spreading of electrical activity through 
the atria. It is absent in atrial fibrillation, when atrial 
activity is rapid, inco-ordinate and continuous. 
Abnormal P waves occur more frequently than the ven- 
tricular waves in atrial flutter with heart block, in which 
the atrial rate is greater than the ventricular. Normally 
the P wave is upright, but it is inverted in lead I in true 
dextrocardia and may invert in conditions in which the 
cardiac pacemaker is not in the sino-atrial node (e.g. 
paroxysmal atrial or nodal tachycardia and atrial flut- 
ter), but isolated inverted P waves may have no patho- 
logical significance. 

P is followed by the ventricular events Q, R, S and T. 
The P-R interval is normally 0.14-0.18 s and represents 
the time taken by the excitatory process to pass from the 
atrium to the ventricle. It is measured from the beginning 
of the P to the beginning of the R waves. The P-R inter- 
val is increased (more than 0.22 s is generally considered 
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A Figure 7.65 Normal electrocardiogram. The continuous 
record at the bottom of the trace shows normal sinus rhythm, 
with normal sequence of PQRS and T 


pathological) when the conduction through the atri- 
oventricular bundle (of His) is decreased. This may 
merely indicate some temporary effect, e.g. digitalis poi- 
soning, or may be a permanent condition in heart block, 
in which all grades of defective conductivity are found 
from slight prolongation of the P-R interval to complete 
atrioventricular dissociation. In the last case the atrial P 
waves bear no relationship to the ventricular events Q, 
R, S and T: the P waves occur at a normal rate of 72 
(approximately) per minute; the QRST only at about 30 
per minute, when the pacemaking focus is situated in the 
periphery of the conducting system. 

The QRS complex 

Q is the usually small initial downward deflection of the 
QRS complex, which corresponds with the initial part of 
ventricular septal activity. A deep or broad Q is abnor- 
mal and is often found over an area of cardiac infarction. 
R occurs next and is often the main deflection in the QRS 
complex. It is upright in all leads, and may be slightly 
notched even in health. S follows R and is normally a rel- 
atively small wave directed downwards. QRS together 
normally occupy no more than 0.12 s and QRS ‘spread’ 
- i.e. when the deflections occupy more than 0.12 s - 
indicates some impairment in conductivity through the 
branches of the atrioventricular bundle of His or their 
final arborization in the ventricular muscle. It is thus seen 


in bundle-branch block, and in these cases the QRS is 
usually notched and bizarre in shape. 

Ventricular extrasystoles produce a large QRS com- 
plex, with the final deflection in an opposite direction to 
the initial. Axis deviation of the heart, which can be 
physiological, varying with the body build and the phase 
of respiration, may be shown by alteration in the ampli- 
tude of the R and S waves in leads I and III. In right-axis 
deviation S is prominent in lead I and R in lead III. The 
signs are opposite in left-axis deviation. More pro- 
nounced changes of this kind, sometimes with T-wave 
inversion, are seen in left and right ventricular hyper- 
trophy (Figures 7 .66 and 7.67). Unipolar limb leads help 
in difficult cases, but care must be shown before pro- 
nouncing axis deviation as normal or abnormal. 

The T wave 

T represents the final electrical change coincident with 
ventricular contraction. It is upright and slightly 
rounded in lead I but frequently inverted (negative) in 
lead III in normal subjects as a part of left-axis devia- 
tion. Persistent negativity of the T wave in leads I and II 
is found in myocardial diseases, especially ischaemic, 
and may occur temporarily in toxaemias (e.g. digitalis 
poisoning and fevers). 

Sometimes the S-T interval is modified. Instead of a 
flat portion, it may become curved, elevated or 
depressed. Such changes in the S-T interval occur with 
myocardial ischaemia. 



A Figure 7.66 Left ventricle hypertrophy. This record is from 
a patient with severe aortic stenosis. The leads V1-V5 are 
recorded at half sensitivity. There is left axis deviation, deep Q-S 
waves in leads VI and V2, tall R waves in leads V5 and V6, and 
negative T waves in leads 1 , aVL, V4, V5 and V6 
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◄ Figure 7.67 
Right ventricle 
hypertrophy. This 
patient had severe 
pulmonary valve 
stenosis. Leads 
V4R and V3R are 
recorded from right 
chest positions 
similar to V3 and V4 
on the left. Right- 
axis deviation is 
present, with tall R 
waves in leads 
V4R, V3R (over the 
right ventricle), VI 
and V2, with 
negative T waves in 
the same leads 


PHONOCARDIOGRAPHY 


This is used to record heart sounds and murmurs, and 
relate them to haemodynamic events, using a simulta- 
neous tracing of carotid, jugular or apex pulse. It has 
been used far less since the advent of echocardiography 
and echo-Doppler for evaluation of structural cardiac 
lesions and murmurs. 

Cardiac muscle activity is associated with low-fre- 
quency vibrations of considerable amplitude, much 
greater than that of heart sounds and murmurs, which 
have a frequency within the audible range. Since it is the 
latter that have to be recorded in phonocardiography, a 
filtering mechanism is used to remove high-amplitude, 
low-frequency vibrations and allow amplification of 
those in the higher-frequency, lower-amplitude range. 

The terms, HF, MF and LF refer to the three fre- 
quency recordings found most satisfactory in clinical use 
- HF or high frequency being where most of the low fre- 
quency vibrations have been filtered out to allow ampli- 
fication of low-intensity, high-frequency vibrations, e.g. 
the decrescendo diastolic murmurs of aortic incompe- 
tence. LF or low frequency corresponds to what is heard 
when using the bell end of a stethoscope, e.g. for the 
detection of a mitral diastolic murmur. MF is between 
HF and LF, and corresponds to what is heard with the 
diaphragm end of a stethoscope. 

Phonocardiographs are obtained from crystal micro- 
phones applied to the chest wall and connected to a suit- 
able recording apparatus through a series of amplifiers. 
The pattern commonly used is to record from the second 
and fourth right intercostal spaces by the sternal edge 


(2R and 4R), from the second, third and fourth left 
interspaces by the sternal edge (2L, 3L, 4L) from the 
position of the apex, both with the patient on his left 
side, and on his back, and from Erbs point - between 
the left sternal edge and the apex, corresponding to the 
V3 position in electrocardiography. 

Together with the recording of heart sounds and mur- 
murs, it is essential to record the lower-frequency events, 
i.e. the arterial pulse (usually carotid), the jugular venous 
pulse (JVP) and the movement of the apex beat (ACG). 
These recordings are needed for timing events in the car- 
diac cycle, but also have their own diagnostic value, e.g. 
in the recording of the arterial pulse in aortic stenosis 
(Figures 7.13 and 7.14). Several examples of normal and 
abnormal arterial and venous pulses have been illustrated 
in this chapter (Figures 7.12, 7.13 and 7.22). For record- 
ings of apex cardiograms the reader is referred to more 
advanced books of cardiology, but the examples and 
descriptive legends included here give an indication of 
the usefulness of this technique. 

ECHOCARDIOGRAPHY 


Echocardiography is a non-invasive method of investi- 
gation used particularly for the demonstration of con- 
genital cardiac abnormalities, the diagnosis of pericardial 
effusion and certain types of valve disease and the assess- 
ment of cardiac chamber size and function. 

Echocardiography represents a development of naval 
sonar used for the location and detection of underwater 
objects and the mapping of the sea bed. In principle, it 
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depends upon the emission and reflection of a beam of 
pulsed high-frequency sound, generated by a piezo-elec- 
tric crystal, which acts as transmitter and receiver. The 
delay that occurs between the emission and return of the 
ultrasound is a measure of the depth of the reflecting sur- 
face, away from the energy source. Ultrasonic reflection 
occurs whenever there is a difference in the acoustic 
impedance of adjacent tissues. (Acoustic impedance is 
the product of the speed of sound in tissue and the den- 
sity of the tissue.) Certain tissues are good reflectors, and 
send back narrow beams of high intensity - the heart 
valves are good examples, but when the valves become 
irregular and thicker, the beams reflected are wider and 
more diffuse. A change of impedance, say from fluid to 
denser tissue, as in a pericardial effusion, produces a 
reflecting layer which is clearly defined, and of great 
diagnostic value, but air-containing lung is a great 
absorber of ultrasound energy, and the interposition of 
lung between the heart and the transducer will make it 
very difficult to conduct this examination. 

Display and recording of ultrasound has been devel- 
oped into a method whereby the intensity of the reflected 
sound, shown as the brightness of a dot on an oscillo- 
scope, at a calibrated distance from the ultrasound source, 
can be converted into a series of lines by sweeping the dots 
across the screen and recording the pattern produced. This 
is M-mode (or motion) echocardiography. The illustra- 
tions used here are mostly of M-mode echo traces. 

A more recent extension of echocardiography is the 
2-D (two-dimensional) echo, which is so arranged that 
a series of echo signals is produced and recorded in real 
time, so that in effect a moving picture of a cross-section 
of the heart can be obtained and recorded. Of great 
value in the diagnosis of congenital cardiac malforma- 
tions, it is likely to be an area where considerable 
advances in technique will be made in the near future. 
Still frames, as in Figures 7.74 and 7.75 are not easy to 
produce and even less easy to interpret. 

It is not possible here to illustrate many echocardio- 
graphic patterns, but the diagrams in Figures 7.68 and 
7.69 show some of the normal and abnormal patterns 
of the mitral and aortic valves. 

In Figure 7.68, number 1 shows the pattern of the 
mitral valve movement, in the normal heart, in sinus 
rhythm. At point D the anterior and posterior leaflets 
commence to separate. The larger excursion of the ante- 
rior leaflet can be measured and is the vertical distance 
between D and E. At the E point the two cusps are sep- 
arated by their maximum amount, and the anterior cusp 
is almost in contact with the interventricular septum. 
Note that the posterior cusp is moving away from the 
anterior cusp. 


COMMON PATTERNS OF MITRAL 
VALVE MOVEMENT 
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A Figure 7.68 Common patterns of mitral valve movement 
shown by M-mode echocardiography. For explanations of 
numbers 1-14, see text 


M Figure 7.69 
Common patterns 
of aortic valve 
movement in M- 
mode 

echocardiography. 

For explanations of 
numbers 1-8, see 
text 
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After point E, the mitral valve moves into a closed posi- 
tion as the ventricle fills, and the E to F slope represents 
the rate at which the closure movement occurs, the rate 
being markedly reduced in mitral stenosis. When atrial 
contraction occurs, the valve leaflets separate again to 
the A point, and the leaflets close at the point C when 
ventricular systole begins. 

The excursion of the posterior leaflet is considerably 
less than the anterior and it should be emphasized that 
in the normal valve the movement in diastole is away 
from the anterior cusp, as the valve opens. The move- 
ment of the posterior cusp is less easy to record than the 
anterior, but is shown quite well in Figure 7.70. 

Number 2 in Figure 7.68 is the normal valve in sinus 
rhythm, but with a slower rate, the extra separation of the 
cusps after F representing mid-diastolic flow into the LV. 

Number 3 shows the result in atrial fibrillation, the 
valve movement being normal. The A point has disap- 
peared, the excursion to E shows a varying amplitude, 
and if coarse atrial fibrillation is present, snjall separa- 
tions of the cusps can be seen. 

Number 4 shows the effects of mitral stenosis, in 
sinus rhythm, and with a mobile valve. The total excur- 
sion is limited only slightly, but the E to F slope is 
greatly reduced. A small A wave can be seen, but the 
posterior cusp moves anteriorly, in the same direction 
as the anterior cusps. 

Number 5 shows more severe mitral stenosis, the A 
wave has disappeared and the cusps are thicker. Figure 
7.36 (page 157) demonstrates this well, where the pos- 
terior cusp is also shown, moving anteriorly. 

Number 6 shows a calcified immobile mitral valve, 
the echoes from the anterior and posterior cusps being 
very limited in amplitude and very dense in appearance. 
An example of this is shown in Figure 7.71. 

Number 7 demonstrates the picture of a stiff left 
ventricle, as occurs in advanced systemic hypertension, 
or aortic stenosis. The amplitude of excursion may be 
slightly reduced, but of great importance is the fact that 
the posterior leaflet moves posteriorly, away from the 
anterior leaflet in diastole. This appearance closely 
mimics mitral stenosis, as in number 4, but the direc- 
tion of movement of the posterior leaflet is the differ- 
entiating point. 

Number 8 shows a normal valve, the chordae 
appearing as parallel lines best seen in diastole. 

Number 9 is the appearance in hypertrophic obstruc- 
tive cardiomyopathy (HOCM), where the valve move- 
ment is normal in diastole, but in systole the valve 
mechanism moves anteriorly, approaching the septum 
(systolic anterior motion, or SAM), producing obstruc- 
tion in the left ventricular outflow tract. 


Number 10 shows the characteristic appearance of 
a left atrial myxoma, when the echoes from the tumour 
fill the space behind the anterior cusps of the mitral 
valve as the mass descends into the valve opening. 
Differentiation from valve vegetations and left atrial 
thrombus may be difficult. 

Numbers 11 and 12 show two varieties of mitral 
valve prolapse. Number 11 demonstrates late systolic 
prolapse of the posterior cusp, the start of the prolapse 
being simultaneous with the midsystolic click, followed 
by the systolic murmur, as in Figure 7.28. Number 12 
is the echo picture of pansystolic prolapse of both 
leaflets, and is usually associated with symptomatic 
mitral regurgitation. 



A Figure 7.70 (a) Normal mitral valve movement. This figure 
corresponds with pattern number 2 in Figure 7.68, but also 
shows a normal PCG, normal right ventricle, interventricular 
septum and normal left ventricle cavity size and movement. Note 
particularly the normal posterior cusp, moving away from the 
anterior cusp, during diastole, (b) Normal mitral valve movement. 
No PCG is shown here, and note the recording paper speed is 
faster than in (a). The normal E and F waves are shown, with the 
divergent movement of the posterior cusp of the mitral valve 
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A Figure 7.71 Mitral stenosis with regurgitation, pulmonary 
arterial hypertension. The ECG shows the pattern of atrial 
fibrillation, the PCG is not helpful. From above downwards, the 
echogram shows a dilated right ventricle, normal thickness of the 
interventricular septum, a normal-sized left ventricle cavity, but 
the mitral valve is restricted in movement, the amplitude of which 
is low, the valves are slow to open and close, show dense echo 
shadowing, which represents calcification. The posterior cusp 
moves anteriorly, towards the anterior cusp, in diastole 



A Figure 7.72 Mitral valve prolapse. The PCG shows the 
midsystolic click and variable late systolic murmur present in this 
case. The echo from above downwards shows a normal right 
ventricle and IV septum. The mitral valve echo shows a sudden 
backwards prolapse of the posterior cusp, 1 ss of the anterior cusp, 
in late systole. The start of this sudden prolapse is coincident with 
the midsystolic click. Compare with number 12 in Figure 7.69 


Numbers 13 and 14 show the mitral valve in aortic 
regurgitation. Number 13 diagrammatically is a repro- 
duction of Figure 7.42, and represents a moderate grade 
of aortic regurgitation, with diastolic vibrations of a 
normally mobile anterior cusp of the mitral valve. The 
more severe grade of aortic regurgitation in number 14 
shows fluttering of both cusps, with a reduced excur- 
sion of the valve opening. 

In Figure 7.69 the common patterns of aortic valve 
movement are shown. Number 1 is normal. CL shows 
the closure line in diastole, central in position, ending 
with abrupt valve opening at the start of ejection, the 
cusps moving to the edge of the aortic wall. The right 
cusp (RCC) is anterior, the non-coronary, posterior cusp 
(PCC) being posterior. The resulting shape is a parallel- 
ogram, the cusps closing as abruptly as they open. Cusp 
opening corresponds to the position of the ejection click 
on the PCG; cusp closure corresponds to the position of 
the aortic component of the second sound. 

Number 2 is also normal, but shows the rare appear- 
ance of the left coronary cusp. The fine vibrations are 
not abnormal. 

Number 3 shows a relatively immobile aorta, and 
limited separation of otherwise normal valve cusps in a 
low cardiac output state. 


Number 4 demonstrates the dense echoes appearing when 
the aortic valve is heavily calcified, where no discrete cusp 
movements can be seen, as in calcific aortic stenosis. 

Numbers 5 and 6 show the eccentric closure line seen 
in a bicuspid aortic valve, where the cusps open nor- 
mally, and are not yet stenosed. This pattern is sugges- 
tive, but not diagnostic, of a bicuspid valve. 

Number 7 show's the aortic valve movement in 
HOCM (see Figure 7.68 for mitral valve movement). 
The aortic valve shows premature closure in mid-sys- 
tole. The pattern, however, is not diagnostic, and may 
occur in other conditions. 

Number 8 is the echo pattern of discrete subaortic 
stenosis, showing early systolic closure, particularly of 
the right coronary cusp. The premature closure is much 
earlier than in HOCM. 

The tricuspid and pulmonary valves are difficult to 
demonstrate echocardiographically unless the right ven- 
tricle and pulmonary artery are dilated. Wall movement 
and ventricular function can be assessed by echocardio- 
graphy. The internal measurements of the ventricle at 
end-systole and diastole can be measured, and stroke 
volume assessed. 

Left atrial size can be shown quite accurately, as can 
a dilated aorta, for example in dissecting aneurysm. By 
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gradual movement of the transducer so that the explor- 
ing beam of ultrasound passes from the apex of the ven- 
tricle upwards towards the aortic valve, it is possible to 
do an echo ‘sweep’ of the underlying structures, as in 
Figure 7.72. This technique can be used to visualize the 
left ventricle outflow tract, to show the presence of 
aortic-mitral continuity, aortic-septal continuity and, 
perhaps most important, in adult cardiology it helps to 
show the presence of a posterior pericardial effusion. 
The echo-free space of the effusion behind the ventricle 
disappears behind the left atrium where the pericardium 



A Figure 7.73 Normal aortic valve. The diastolic closure line of 
the valve is very clearly seen. The ‘box’ or parallelogram of the 
opened valve is best seen in the fifth and sixth complete 
complexes in the figure. Note the closure line is central. The left 
atrial size is normal 


is reflected off the wall of that chamber. This is well 
shown in Figure 7.73. 

Some final examples of echocardiography are given 
in Figures 7.74 and 7.75, with ‘static’ frames of 2-D 
echocardiography in Figures 7.7 6, 7 .77 and 7.78. 

Most modern echo machines, in addition to pro- 
ducing 2-D echocardiography, allow for measurements 
with continuous wave, pulsed wave and colour-flow 
Doppler. This allows the measurement of blood flow 
within the heart, and the calculation of gradients across 
the valves in the case of pulsed and continuous wave 
Doppler. Colour-flow Doppler visualizes colour coded- 
blood flow allowing the evaluation of regurgitation and 
intracardiac shunts. 



▲ Figure 7.74 Normal echo scan. From left to right, the scan 
passes from aorta to the mitral valve, showing aortic continuity 
with the IV septum anteriorly, and with the anterior cusp of the 
mitral valve more posteriorly. The chamber sizes, valve 
movements and septal thickness are all normal 



M Figure 7.75 Echo scan, in a patient 
with uraemic pericarditis. The PCG 

reveals the very loud pericardial friction 
noise. The right ventricle cavity size is 
normal, but the interventricular septum and 
the left ventricle posterior wall are thicker 
than normal. The aortic and mitral valves 
are normal. Where the echo of the mitral 
valve becomes apparent, moving from left 
to right (from aorta to left ventricle), an 
echo-free space widens as the pericardial 
effusion becomes apparent. The 
pericardium is reflected from visceral to 
parietal layers at this point, hence the 
effusion is behind the ventricle only, and 
not behind the atrium 
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^ Figure 7.76 Two- 
dimensional (2-D) echo 
of a normal heart, long 
axis view. The single line 
of aortic valve closure 
probably represents the 
central coaption of the 
valve cusps, but the 
widely open mitral valve 
is well seen 


M Figure 7.77 Two- 
dimensional (2-D) echo 
of vegetations on an 
aortic valve in a 72- 
year-old man with 
infective endocarditis. 
The diagnosis was 
confirmed at surgery. The 
normal closed mitral 
valve is well seen 


M Figure 7.78 Two- 
dimensional (2-D) echo 
of vegetations on the 
aortic and mitral valves 
in a 76-year-old woman 
with infective 
endocarditis. The 
vegetations on the mitral 
valve are particularly 
large 


CARDIAC CATHETERIZATION 

1 

Catheterization of the right heart chambers is per- 
formed by the venous route, either through a femoral 
or an arm vein. The left heart chambers are approached 
retrogradely through the brachial or femoral artery, 
passing from aorta to left ventricle through the aortic 2 
valve. The left atrium is approached either through a 
patent foramen ovale, from right atrium to left, or by 
trans-atrial septal puncture, the catheter being intro- 
duced from the right atrium. All these manoeuvres, 
except in children, should be done using local anaes- 
thesia only, since patient co-operation is needed for var- 3 
ious movements and recordings. 

Using a suitably designed cardiac catheter, it is pos- 
sible with this method to: 


Record intracardiac pressures and wave forms. 
With two or more catheters inserted, simultaneous 
pressure records from different sites can be 
recorded, e.g. left ventricle and aorta, in aortic 
stenosis (Figures 7.79 and 7.80). 

Because of the ability to take blood samples from 
the catheter tip, arteriovenous oxygen differences 
can be determined in cardiac output studies, and 
blood sampling throughout the cardiac chambers 
will help to determine the site and severity of left-to- 
right shunting. 

Injection of indicator solution and sampling down- 
stream from the injection site, enables curves to be 
drawn of indicator dilution and these are of assis- 
tance in calculating cardiac output and in determin- 
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A Figure 7.79 Cardiac catheter and PCG findings in aortic 
stenosis. The PCG shows the systolic murmur, but the pressure 
tracings show a left ventricle pressure of 220 systolic, and an 
aortic pressure of about 115 systolic. The aortic pressure pulse is 
of small amplitude and is anacrotic. This patient had aortic valve 
stenosis of a severe degree 

ing site and size of left-to-right and right-to-left 
shunting. 

4 Injection of radiographic contrast material selectively 
into cardiac chambers or vessels is used, for example, 
in the quantification of mitral regurgitation, when 
contrast material is injected into the left ventricle and 
a film recording made of the subsequent cardiac 
cycles. Injection into the aorta helps to identify and 
quantify aortic regurgitation and injections into the 
left and right ventricles shows the interventricular 
septum and any defects therein. Coarctation of the 
aorta is readily shown by angiographic methods. 

5 Left ventricular angiography, used to determine 
left ventricular function and morphology, is an 
important part of the now very common procedure 
of coronary arteriography. In this investigation, a 
special catheter is manipulated either by the 
femoral or brachial route to the left and right coro- 
nary orifice, and small volumes of contrast mater- 
ial are injected into the vessel, taking cine film in 
different views so as to build up a three-dimen- 
sional picture of the coronary arterial tree. This is 
a very important investigation, first to demonstrate 
the presence or absence of coronary arterial 



A Figure 7.80 Cardiac catheter and PCG findings in aortic 
stenosis and regurgitation. The PCG shows the systolic and 
diastolic murmurs, the pressure tracings a left ventricle systolic 
pressure of 180, with an aortic systolic pressure of 140. The 
aortic pressure pulse is of high amplitude, and although there is 
some delay in its upstroke, the diastolic fall to 40, almost 
equalling the ventricular end-diastolic pressure, is typical of 
severe aortic regurgitation 


pathology and secondly to show the precise anato- 
my of any obstructed lesions, a necessity if coro- 
nary artery bypass surgery is to be performed. 
Post-operatively, the integrity of the newly estab- 
lished bypass vessels can be confirmed. 

6 Finally, it is possible, using a wide-borc catheter as 
a protective sheath, to insert biopsy forceps into left 
and right ventricles, and remove pieces of myocardi- 
um for histological examination. 

PERIPHERAL VASCULAR DISEASES 

Examination of the peripheral arteries and veins has 
already been described in relation to disorders of the 
heart (page 135). Diseases of these vessels themselves 
may, as in the case of the heart, be functional or struc- 
tural in origin. 

Functional disorders of the arteries consist of 
changes in vasomotor tone which may be diffuse or 
focal. A diffuse increase in arteriolar tone gives rise to 
hypertension which, though functional in origin, may 
have serious structural effects upon the arteries and left 
ventricle. Examples of focal disorders of arterial tone 
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A Figure 7.81 Case of scleroderma (systemic sclerosis) 
showing atrophy of terminal phalanges and early gangrene. 

Similar appearances may be seen in other types of Raynaud’s 
phenomena 



Figure 7.82 
Cold injury to the 
feet: frostbite 



▲ Figure 7.83 Ischaemic foot resulting from systemic 
embolus due to atrial fibrillation due to mitral stenosis 


are Raynaud’s phenomenon (Figure 7.81), in which 
there is cold-induced spasm of the digital arteries, and 
migraine characterized by constriction followed by 
dilatation of the cranial arteries (see page 8). 
Erythrocyanosis frigidum (chilblains) also arises from 
an instability of vasomotor tone. Prolonged exposure 
to cold may induce gangrene from intense vasocon- 
striction (Figure 7.82). 

Structural arterial disease is usually metabolic, 
degenerative or inflammatory in origin. The most 
important cause is atheroma in which arteries are 
damaged by the deposition of a lipoid material 
beneath the intima. This occurs most often in middle- 
aged men, especially those with disordered fat metab- 
olism, as in diabetes and familial hyperlipidaemia. The 
degenerative process in the arteries is accelerated by 
hypertension and heavy smoking. Atheroma may be 
complicated by thrombosis, sometimes with embolism 
to more distal parts of the artery, and also by aneurys- 
mal dilatation or rupture of the vessel. The aorta and 
its main branches and the coronary and cerebral arter- 
ies are most commonly affected. 

Thrombosis and embolism may also lead to arterial 
occlusion in the absence of any primary disease of the 
artery. Thrombosis can occur in certain blood disorders 
(see Chapter 8), and emboli may arise from intracar- 
diac thrombus, as in mitral disease, bacterial endo- 
carditis or after myocardial infarction (Figure 7.83). 

Inflammatory vascular disease or vasculitis is usually 
the result of an autoimmune process which may occur 
at any age and, unlike atheroma, favours the smaller 
peripheral vessels. The disease is often widespread and 
lesions in the kidneys, heart and lungs are of special 
importance. Infective forms of arteritis are now rare but 
two are worthy of mention: 

1 Syphilitic aortitis causing dilatation of the proximal 
aorta leading to aneurysm and regurgitation. 

2 Mycotic aneurysm due to infection of the arterial 
wall by an embolus from the aortic or mitral valve 
in patients with bacterial endocarditis. 

The symptoms and signs of arterial disease are due either 
to narrowing of the lumen or to inflammation, disten- 
sion or rupture of the wall. Luminal narrowing affects 
parts supplied by the diseased artery while changes in 
the vessel wall may also involve the structures sur- 
rounding it. The clinical features of some common arte- 
rial diseases will now be described. 

Obliterative Arterial Disease 

The effects of coronary and cerebral arterial insuffi- 
ciency are described elsewhere. The symptoms and 
signs of obstructed limb arteries depend upon the site 
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and nature of the stenosis. The legs are much more 
commonly affected than the arms because the lower 
part of the aorta and its branches are more prone to 
atheroma. The ischaemic changes in the limb are 
sudden and profound when occlusion is by embolism. 
Narrowing by atheroma or thrombus is usually more 
gradual, allowing time for the development of a col- 
lateral circulation. 

The commonest symptom of obliterative arterial dis- 
ease is ischaemic muscle pain on effort (‘intermittent clau- 
dication’). The level of the lesion determines the site of 
the pain which is most often in the calf but may occur in 
the buttock, thigh or sole of the foot. The pain resembles 
angina in that it is aching or cramping in character; reg- 
ularly occurs after walking a certain distance, compels the 
patient to stop and disappears when he does so. Effort 
tolerance may progressively diminish until pain occurs 
even at rest and disturbs sleep. The patient may also com- 
plain that the foot on the affected side feels cold or numb 
and he may notice paraesthesiae or colour changes. 

Inspection of the ischaemic limb may reveal cyanosis, 
pallor or trophic lesions in the skin, especially in the more 
peripheral parts. If the limbs are elevated and then 
quickly lowered to a dependent position, the veins re-fill 
and the colour returns more slowly on the side most 
severely affected. Trophic lesions include loss of hair, 
ulcers and gangrene (see Figure 3.39, page 42), seen first 
on the toes and later more proximally. The temperature 
of the skin will vary with the ambient temperature, but 
a difference between the two limbs, best detected with 
the dorsum or ulnar border of the hand, is significant. In 
patients complaining of effort pain, the dorsalis pedis and 
posterior tibial pulses are usually absent. The popliteal 
and femoral pulses may also be absent or diminished and 
a bruit may be audible over them. 

Systemic Hypertension 

Although an abnormally high systemic blood pressure 
is rarely due to primary arterial disease, it is usually 
mediated by increased arteriolar tone. In most cases, a 
cause for this cannot be found though a family history 
is common, and to these the term ‘essential’ hyperten- 
sion is applied. The majority of the remainder will be 
suffering from some form of chronic renal disease (see 
Chapter 5). Rarer causes include coarctation of the aorta 
and endocrine disorders such as phaeochromocytomas 
and Cushing’s syndrome (see Chapter 12). 

There is no evidence that hypertension of itself causes 
symptoms and indeed the majority of cases are discov- 
ered at a routine medical examination. Symptoms such 
as headache and dizziness are often due to the patient’s 
anxiety about their blood pressure. Symptoms and signs 



A Figure 7.84 Malignant or accelerated hypertension: retinal 
haemorrhages, exudates and papilloedema 


are otherwise attributable either to the cause or to car- 
diac and arterial complications such as left ventricular 
failure and degenerative changes in the cerebral and 
coronary circulations. 

The diagnosis is established by finding a persistent or 
recurrent elevation of the systemic blood pressure above 
140 mmHg systolic and 90 mmHg diastolic even after 
a period of rest. An index of the severity of the hyper- 
tension is given by retinoscopy (Figure 7.84). The term 
‘accelerated (or malignant) hypertension’ is applied to a 
severe rapidly progressive form of the disease associated 
with papilloedema and renal failure. 

Raynaud Phenomenon 

This condition is characterized by intermittent spasm of 
digital arteries induced by cold and relieved by heat. 
Young women are most often affected and usually no 
underlying cause can be found (Raynaud’s disease), but 
some cases are associated with occlusive arterial disease, 
arteritis, blood disorders, neurogenic lesions or repeated 
trauma to the hands. 

The patient complains that, when exposed to cold, 
the fingers and less commonly the toes go numb and 
white, sometimes with patchy cyanosis. This is followed 
by redness, throbbing and tingling due to a reactive 
hyperaemia occurring either spontaneously or on re- 
warming. The hands may appear normal between 
attacks but trophic lesions develop in long-standing 
cases, especially those associated with organic disease. 
The fingers may then become thin and tapered with tight 
shiny skin (‘scleroderma’), telangiectasia, deformed 
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atrophic nails and infarcts causing painful ulcers at the 
fingertips (see Figure 7.81). 

Vasculitis (‘connective tissue diseases’) 

It is appropriate here to consider a group of disorders 
characterized by inflammatory changes in connective tis- 
sues and in the walls of small peripheral vessels (necrotiz- 
ing vasculitis). The cause is unknown but an autoimmune 
process, sometimes drug-induced, may be responsible in 
certain cases. These conditions are therefore distinguished 
by the clinical syndromes with which they present rather 
than by specific aetiological tests. 



A Figure 7.85 Digital infarcts in a patient with vasculitis 



1 Polyarteritis nodosa 

The manifestations are so diverse that a purely clinical 
diagnosis may be impossible until several systems have 
been involved. The most characteristic features are renal 
failure, multiple organ infarction, asymmetrical periph- 
eral neuropathy, intractable bronchial asthma and poly- 
morph leucocytosis with eosinophilia. Splinter 
haemorrhages in the nails (see Figure 7.54) and small 
infarcts in the finger tips (Figure 7.85) may be seen in 
this and other vasculitic disorders. 

2 Giant-cell arteritis 

The inflammatory process mainly affects the cranial ves- 
sels of elderly subjects and tends towards spontaneous 
recovery. The temporal and occipital arteries may be 
tender, inflamed and pulseless. Sudden blindness can 
result from retinal artery occlusion (see Figure 1.1). The 
condition is often associated with painful stiffness of the 
proximal limb muscles (polymyalgia rheumatica). 

3 Systemic sclerosis 

This condition usually presents with a Raynaud phe- 
nomenon and the typical changes of scleroderma in the 
hands and face (see Figure 3.30 and Figure 7.81). 
Dysphagia and malabsorption from alimentary tract 
involvement, myocardial ischaemia and dyspnoea due 
to fibrosing alveolitis are other typical features of this 
disease. 

4 Systemic lupus erythematosus 

The name of this syndrome is derived from the red 
‘butterfly’ rash which affects the nose, cheeks and other 
parts exposed to light (see Figure 3.11). Another cuta- 
neous manifestation of connective tissue disease is 
livido reticularis (Figure 7.86), commonly associated 
with the anticardiolipsin antibody. Many organs may 
be involved including the joints, lung, heart, liver, kid- 
neys, haemopoietic and nervous systems. As distinct 
from polyarteritis, systemic lupus is more common 
among women than men and is more often associated 
with leucopenia and thrombocytopenia than with leu- 
cocytosis. 

5 Rheumatoid disease (see also Chapter 9) 

A rheumatoid form of arthritis is a common feature of 
the vasculitic or connective tissue group of diseases and 
vasculitic lesions in the skin, eyes and elsewhere may be 
found in patients presenting with classic rheumatoid 
arthritis (see Figure 7.87). 

An inflammatory cause for a peripheral vascular dis- 
order should always be considered when the patient has 
fever or a raised ESR. 


m 
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Aneurysm 

Congenital, inflammatory or degenerative changes in the 
arterial wall may lead to focal or diffuse dilatation and 
eventually rupture of the vessel (Figure 7.24). The cere- 
bral arteries and the aorta are most commonly affected. 
Aneurysm of a cerebral artery, whether congenital 
(‘berry’ aneurysm), infective (‘mycotic’ aneurysm) or 
atheromatous, usually presents with subarachnoid or 
intracerebral haemorrhage (see Chapter 10). Aneurysm 
of the aorta may be of two kinds: 

1 Saccular or fusiform. 

2 Dissecting. 

Saccular or fusiform aneurysms of the thoracic aorta are 
either syphilitic, degenerative (atherosclerotic) or post- 
traumatic in origin and usually manifest as mediastinal 
tumours with pressure effects upon surrounding struc- 
tures (see Chapter 6). More common today is athero- 
matous aneurysm of the abdominal aorta. This causes a 
persistent aching or throbbing pain in the abdomen or 
back but may leak and simulate a perforated viscus with 
severe pain, circulatory collapse and abdominal rigidity. 
A tender fusiform pulsating mass may be palpable in the 
abdomen to the left of the midline and a bruit may be 
audible over it. 

Dissecting aneurysm results from degenerative changes 
in the medial coat of the aorta. These changes are either 
congenital, as in Marfan’s syndrome, or acquired when 
they may be associated with hypertension. Blood pene- 
trates the intima, tracks through the media and may then 
either rupture the outer coat of the aorta or re-enter the 
lumen lower down. The process usually starts in the 
upper thoracic aorta giving rise to intense retrosternal 
pain simulating myocardial infarction or pulmonary 
embolism. Pain radiates to the back and, as the dissection 
proceeds, may descend towards the abdomen and the 



A Figure 7.87 Cutaneous vasculitis in rheumatoid arthritis 


loins. The origins of the carotid and subclavian vessels 
may be affected to cause cerebral signs and absent radial 
pulses. Signs may also result from leakage of blood into 
the pericardial, pleural or peritoneal cavities. 

Venous Disorders 

The three most important abnormalities of veins are 
dilatation and tortuosity with incompetent valves ( vari- 
cose veins), inflammation (phlebitis) and thrombosis. 
These three conditions may coexist or follow one upon 
the other. Each may both cause and result from impaired 
venous drainage and, because of gravity, the legs are 
affected more often than the arms. Predisposing causes 
include obesity, prolonged standing, pregnancy, pelvic 
tumours and chronic congestive cardiac failure. They 
also include conditions favouring thrombosis such as the 
postoperative state, immobilization, certain oral con- 
traceptive agents and blood disorders (e.g. poly- 
cythaemia). Venous thrombosis may complicate 
malignant disease and give rise to the syndrome of 
thrombophlebitis migrans in which there are flitting 
episodes of inflammation in superficial veins as well as 
deep vein thrombosis. 

The symptoms and signs of a venous disorder depend 
upon its duration and speed of onset. In cases of deep 
vein thrombosis (e.g. postoperative) the onset may be 
sudden with pain and discomfort in the leg. Physical 
signs include low grade fever, deep tenderness in the calf 
or thigh, increased girth of the affected limb and pitting 
oedema. Dorsiflexion of the foot may cause pain in the 
calf (Homans’ sign). Symptoms and signs of pulmonary 
embolism (see page 172) may sometimes precede those 
of the venous thrombosis. Thrombophlebitis is recog- 
nized by the presence of a tender palpable cord in one 
or more segments of the superficial veins with redden- 
ing of the adjacent skin. 

Venous stasis of long standing leads to secondary 
changes in the skin (Figure 7.88). There may be a net- 
work of superficial varices, eczema, pigmentation and 
ulceration. These changes are maximal in the lower part 
of the leg especially on the medial aspect above the ankle 
(see Figure 3.47, page 44). The subcutaneous veins will 
be tortuous and dilated but this may only be apparent 
when the patient is standing. 

Disorders of the Lymphatics 

There are few clinical signs peculiar to disorders of the 
lymph vessels. Amongst these are the red line around 
inflamed lymphatics draining an area of infection (Figure 
7.89); yellow discoloration of the nails associated with 
congenital hypoplasia of lymphatics (Figure 6.42); non- 
pitting lymphoedema due to lymphatic obstruction by 
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A Figure 7.88 Venous stasis producing pigmentation, 
oedema and ulceration 


malignant disease or radical surgical dissection, and the 
gross limb swelling of elephantiasis resulting from lym- 
phatic obstruction by filarial parasites (see Figure 13.6). 
Obstruction of the thoracic duct may lead to a ‘chylous’ 
pleural effusion (see Chapter 6). 

SPECIAL INVESTIGATIONS 


Various radiographic and laboratory procedures are of 
value in the assessment of peripheral vascular disease. 
The arteries may be displayed by retrograde aortogra- 
phy , for which a catheter is passed into the aorta 
through the femoral artery. A radio-opaque material is 
then injected near to or within the origin of the relevant 


A Figure 7.89 Lymphangitis secondary to an insect bite on 
the forearm 


arteries. For venography , a radio-opaque material is 
injected into a vein near the ankle and will be carried 
upwards to display the veins of the leg and pelvis. 

Non-invasive techniques are also available for the 
investigation of peripheral vascular disease. Doppler 
ultrasound can be used to assess both arterial and 
venous blood flow and ultrasound imaging has proved 
of value in the detection of aortic aneurysm and its dif- 
ferentiation from solid tumour. Plain radiographs of the 
abdomen or chest may be sufficient to demonstrate an 
aortic aneurysm, especially one which is calcified, and a 
radiograph of the thoracic inlet to exclude arterial com- 
pression associated with a cervical rib should always be 
taken in patients with upper limb ischaemia. 

Relevant laboratory investigations include measure- 
ment of the serum lipoproteins and cholesterol in 
patients with atheroma; the ESR, tests for auto-anti- 
bodies (anti-nuclear and rheumatoid factors, etc.) and 
muscle or artery biopsy when a vasculitis is suspected; 
cryoglobulins and cold agglutinins in patients with a 
Raynaud phenomenon; and a Wassermann reaction to 
exclude syphilis as a cause of aortic aneurysm or regur- 
gitation. 

The investigation of a patient with hypertension con- 
sists mainly of excluding renal and endocrine causes (see 
Chapters 5 and 12). 


Chapter 



The haemopoietic system 


Under this heading are included the blood and those tis- 
sues concerned in its production or destruction: the 
bone-marrow, the lymph nodes, the spleen and the liver. 

SYMPTOMS AND SIGNS OF 
HAEMATOLOGICAL DISEASE 


The symptoms and signs of haematological disease 
include: 

1 Symptoms and signs of anaemia. 

2 Symptoms and signs of haemorrhage. 

3 Enlargement of lymph nodes. 

4 Enlargement of the spleen and liver. 

5 Changes in the fundus oculi. 

6 Changes in the mouth. 

7 Changes in the skin. 

These symptoms and signs are never sufficient for a diag- 
nosis without examination of the blood and often of the 
bone-marrow. For this reason, this chapter is not restricted 
to a description of symptoms and physical signs. 

ANAEMIA 


This term means a deficiency in the haemoglobin con- 
tent of the blood and usually a decrease in the number 
of red cells. The iron-containing pigment haemoglobin, 
which is responsible for the normal pink coloration of 
the mucous membranes and skin, carries the necessary 
oxygen to all the organs and tissues of the body. 

The signs and symptoms which result from a defi- 
ciency of haemoglobin, are: 

Pallor of the Skin and Mucous 
Membranes 

Pallor of the skin without a corresponding loss of colour 
in the lips, tongue, buccal cavity and nail beds can fre- 
quently be disregarded, as many persons normally have 
a pallid complexion. In true anaemia, pallor occurs both 
in the skin and in the mucous membranes and varies in 
grade from a slight loss of colour, only appreciable to the 
experienced eye, to the extreme pallor of profound haem- 
orrhagic anaemias or the lemon-yellow tint which is pre- 
sent occasionally in pernicious anaemia. In anaemias due 
to malignant disease an earthy pallor is often seen, and 


in bacterial endocarditis the skin colour has been likened 
to cafe au lait. The degree of pallor of the mucous mem- 
branes is only a rough guide to the severity of the 
anaemia, which should always be corroborated by a 
haemoglobin estimation. It is important not to rely solely 
on the conjunctivae for evidence of anaemia in the 
mucous membranes, as infection of the former from 
other causes not uncommonly gives a false redness. 

Symptoms and Signs of 
Oxygen Deficiency 

In the face of the reduced oxygen carrying capacity of 
the blood, both the respiratory and cardiovascular sys- 
tems adapt in order to maintain tissue oxygenation. 
Dyspnoea may be as great as in certain forms of heart 
or lung disease, but the patient is only breathless at rest 
in very severe anaemia. With only a moderate anaemia 
the heart-rate is increased both at rest and on exertion. 
This compensatory mechanism is more marked in the 
elderly when both palpitations and angina are common 
symptoms. Sometimes right-sided heart failure may 
occur (see page 172). The deficient oxygenation of the 
blood also affects adversely most of the organs and tis- 
sues of the body. Dizziness, throbbing in the head and 
tinnitus are common and the patient complains of gen- 
eral lassitude and inability for physical or mental work. 
The function of the gastrointestinal tract may be 
affected, and loss of appetite, nausea, and constipation 
or diarrhoea may occur. Slight albuminuria is not 
unusual, and renal function may be impaired occasion- 
ally. A mild or moderate degree of fever is common 
when the anaemia is severe. It should be pointed out that 
the severity of the symptoms is not necessarily related to 
the degree of anaemia. 

HAEMORRHAGE 


Haemorrhage, especially in the form of melaena or 
occult bleeding from the gastrointestinal tract, is an 
important cause of anaemia (page 70). Spontaneous 
bleeding into the skin and from the mucosae-epistaxis, 
haemoptysis, haematuria, menorrhagia - is character- 
istic of certain forms of purpura (Figure 8.1 and see 
page 199). In haemophilia, haemorrhage is usually pro- 
voked by minor trauma and consists of haemarthroses 
and excessive bleeding from small breaches of the skin 
or mucosae. 
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ENLARGED LYMPH NODES 


The common haematological diseases which present with 
lymph node enlargement are described on page 198. 

Enlargement of the lymph nodes (Figure 8.2) is so 
common that a brief description of the characteristics of 
the nodes is necessary in differential diagnosis. The fol- 
lowing points should be noted: 

The Group or Groups of Nodes Affected 

The student should examine the area which the nodes 
drain. This is of particular importance when lymph 
node enlargement is due to local infection or malignant 
diseases. A more generalized enlargement may be 
found in infectious mononucleosis (glandular fever), 
the lymphomas and some blood diseases (page 198). In 
some parts of the world syphilis and plague are not 
uncommon causes of generalized enlargement which 
may also herald the onset of AIDS. The method for pal- 
pating axillary nodes is shown in Figure 8.3. 


The Consistency 

A stony hardness, especially when accompanied by irreg- 
ularity, suggests carcinoma. Nodes of moderate firmness 
are found in tuberculosis and other chronic infections 
and also in the infiltrations of leukaemia and the lym- 
phomas. Sepsis and more rarely tuberculosis may cause 
abscess formation with characteristic ‘fluctuation’ on 
palpation (Figure 8.4). 

The Attachments of the Nodes 

They tend to remain discrete in the lymphomas and 
leukaemias. Inflammatory changes often result in adher- 
ence of the nodes to the skin and subcutaneous tissues, 
which can no longer be moved freely over them. 
Carcinoma has a similar effect but with greater infiltra- 
tion which anchors the nodes to the deeper structures. 

The Presence of Tenderness 

Tenderness usually accompanies acute inflammatory 
changes in the nodes, especially those due to coccal 



◄ Figure 8.1 
Purpura. From a 
case of leukaemia 
in its terminal 
stages 



A Figure 8.2 Enlarged axillary lymph nodes due to 
lymphoma 



◄ Figure 8.3 
Palpating axillary 
nodes (reproduced 
from Clinical 
Examination of the 
Patient by John 
Lumley and Pierre- 
Marc G. Bouloux, 
Butterworth- 
Heinemann, 1994) 
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A Figure 8.4 Tuberculous axillary node causing an abscess 
in an immunosuppressed AIDS patient 


infections. In these the superficial lymphatic vessels can 
frequently be seen as red streaks on the skin between the 
inflamed nodes and the original focus of infection (lym- 
phangitis: see Figure 7.89, page 186). 

A palpable lymph node, if soft, is not necessarily 
abnormal; a few lymph nodes can be felt in most 
healthy people, especially in the groins and axillae and 
in the necks of children. 


ENLARGEMENT OF 
THE SPLEEN AND LIVER 


The spleen may attain such huge dimensions that it 
causes a sense of weight and discomfort in the abdomen, 
of which the patient complains. More often the enlarge- 
ment is moderate and only detected upon abdominal 
examination. Pain due to perisplenitis may also occa- 
sionally draw attention to splenic enlargement. It is 
experienced in the left hypochondrium and over the left 
lower ribs but is sometimes referred to the left shoulder 
(see Abdominal pain, page 51). 

If the spleen is, grossly enlarged, it may be seen on 
inspection occupying the left hypochondrium and, in 
extreme cases, extending across the middle line of the 
abdomen. 

Palpation is the most useful method of determining 
splenic enlargement (Figure 8.5). The patient should be 
in a recumbent posture with the head on one pillow and 
the knees drawn up. Palpation should start well away 
from the spleen, below and to the right of the umbili- 
cus, and the fingers of the right hand be gradually 
brought upwards until they encounter the sharp margin 
of the enlarged organ. At the same time the left hand is 
placed behind the lowermost ribs which are pressed for- 
wards as the patient inspires deeply. A very large spleen 


can be missed completely if the hand is pressed down 
on top of it. When the spleen is only slightly enlarged, 
it may be more easily felt with the patient lying half 
turned to his right side. 

Two of the most distinctive features of an enlarged 
spleen are that it is sharp-edged and superficial, so that 
a light touch should be tried before resorting to deeper 
palpation. The edge should be defined and its medial 
border followed until the notch can be felt, although this 
is not always evident. The consistency of the organ 
should be noted, firmness being the usual characteristic 
in most haematological diseases. In infections the spleen 
is frequently soft and sometimes difficult to feel. Small 
degrees of splenic enlargement may not be detectable, as 
the organ must be moderately enlarged before it is pal- 
pable below the costal margin. When very large it may 
resemble the kidney in filling the left loin but can gen- 
erally be distinguished by the sharp edges and the notch, 
if present. Moreover, it is impossible to get above the 
spleen on palpation. Rarely, in cases of perisplenitis, a 
friction rub may be heard. 

Percussion may help to outline the borders of the 
spleen, especially when this is enlarged upwards. 
Dullness may be found between the ninth and eleventh 
ribs in the mid-axillary line, and as high as the eighth or 
seventh rib in cases of great splenic enlargement. 
Percussion is less satisfactory than palpation in deter- 
mining enlargement of the spleen except when doubt 
exists as to the nature of a large tumour in the left 
hypochondrium which also fills the loin. In these cir- 
cumstances the percussion note anteriorly is dull with a 
splenic tumour and resonant with renal enlargement. 



A Figure 8.5 Palpation of the spleen. The fingers of one hand 
are pressed gently into the abdomen and the patient is asked to 
take a deep breath. With the other hand the lowermost ribs are 
pressed forwards. This helps to bring an enlarged spleen in 
contact with the examining fingers 
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The main causes of enlargement of the spleen may be 
classified as follows: 

Haematological disorders : Leukaemias, lymphomas, 
myelofibrosis, polycythaemia vera, haemolytic anaemias 
(except sickle cell anaemia), megaloblastic and iron-defi- 
ciency anaemias. 

Vascular. Portal venous obstruction by cirrhosis of 
liver or thrombosis; disseminated lupus erythematosus 
(and other collagen disorders). 

Infections : Septicaemias (bacterial endocarditis), infec- 
tious mononucleosis, brucellosis, enteric infections, mil- 
iary tuberculosis, tropical diseases (malaria, kala-azar). 

Infiltrations : Amyloidosis, sarcoidosis, lipoidoses (e.g. 
Gaucher’s disease). 

The degree of splenomegaly can be of some diagnos- 
tic value. Extreme enlargement suggests chronic myeloid 
leukaemia, myelofibrosis, some forms of lymphoma, or, 
in certain tropical areas, chronic malaria or kala-azar. 
Conversely in acute infections, acute leukaemias and in 
the megaloblastic and iron-deficiency anaemias only the 
tip of the spleen may be felt. 

Enlargement of the liver is a common accompani- 
ment of splenomegaly in haematological diseases (see 
also Chapter 4, page 65). 


CHANGES IN THE FUNDUS OCULI 


These include retinal haemorrhages in thombocytopenic 
purpura, leukaemia and severe anaemia. They may be 
punctate, splinter and flame-shaped, often with white 
centres. Flame-shaped haemorrhages around the optic 
disc are common in severe anaemia from any cause and 
do not necessarily signify an associated bleeding disor- 
der. After sudden massive haemorrhage, particularly 
from the gastrointestinal tract, severe changes may occur 
with gross retinal haemorrhages and exudates, papil- 
loedema and rarely permanent optic atrophy. Vitamin 
B 12 deficiency may produce optic atrophy, which has 
occasionally been observed in the absence of anaemia. 
Leukaemia can cause retinal exudates and, when there 
is meningeal involvement, papilloedema also. Venous 
engorgement may occur in patients with polycythaemia. 


CHANGES IN THE MOUTH 


More can be learnt about blood disease by examination 
of the mouth than of any other part of the body. A 
smooth depapillated tongue (see Figure 8.11, page 195) 
is seen in cases of advanced iron deficiency, while the 
tongue in anaemia due to vitamin B 12 or folic acid 


deficiency tends also to be red and raw. Spontaneous 
bleeding from the gums is commonly observed in throm- 
bocytopenic purpura and sponginess of the gums asso- 
ciated with pain is characteristic of acute leukaemia; 
sponginess and hypertrophy also occur in some patients 
with scurvy (see Figure 8.17, page 200). It should be 
remembered, however, that the commonest cause of 
spongy bleeding gums is chronic infection, i.e. gingivitis. 
Hypertrophy of the gums (Figure 8.6 and Figure 10.100, 
page 282) is sometimes seen in epileptic patients treated 
with phenytoin sodium (Epanutin) and this drug can also 
cause folic acid deficiency with megaloblastic anaemia; 
gum hypertrophy also occurs in myeloid leukaemia (see 
Figure 8.6) and almost always in the rare acute mono- 
cytic leukaemia. Lead poisoning may cause a blue dis- 
coloration of the gum margin. 

Ulceration of the mouth occurs in a variety of haema- 
tological disorders, especially in acute leukaemia, but 
also in patients with folic acid or vitamin B, 2 deficiency 
and agranulocytosis. 

Purpura in the mouth is seen in association with 
thrombocytopenia. The purpuric spots are usually sim- 
ilar to those observed in the skin but sometimes take the 
form of small blood blisters. Groups of petcchiae on the 
soft palate are not uncommon in acute viral illnesses, 
particularly glandular fever, even in the absence of 
thrombocytopenia. 

Infection of the mouth and throat, especially monil- 
iasis (or ‘thrush’), occurs with leukaemia or aplastic 
anaemia. 

The lymphoid tissue in Waldeyer’s ring should be 
examined in all patients with haematological disor- 
ders. Tt is commonly hypertrophied in patients with 
lymphosarcoma and chronic lymphatic leukaemia, and 
in these disorders the tonsils may be so large as to 
meet in the midline. 
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CHANGES IN THE SKIN 


The various types of pallor observed in blood disorders 
have already been noted at the beginning of the chapter. 
Icterus is commonly found in patients with haemolytic 
anaemias. Purpura is characterized by haemorrhages into 
the skin, and the lesions can vary in size from a pin-head 
(‘petechia’) to a large bruise (‘ecchymosis’) (Figure 8.7). 

The skin should be carefully examined for areas of 
infiltration in patients with leukaemia (Figure 8.8) and 
lymphomas, and for fungal and other infections in 
those with bone-marrow depression. Ulceration of the 
skin over the legs may accompany the hereditary 
haemolytic anaemias. 

Polycythaemia vera causes cyanotic suffusion with 
injection of the superficial blood vessels over the face 
and upper half of the chest; the extremities tend to be 
warm and red and there are often scratch marks on the 
skin since pruritus is a common symptom. Pruritus with 
scratch marks may occur in any of the myeloprolifera- 
tive disorders and also in Hodgkin’s disease. Herpes 
infections may complicate leukaemia and lymphoma 
(see Figure 3.23). 

A rare connective tissue disorder which may present 
with abnormal bleeding and bruising is the Ehlers-Danlos 
syndrome. A characteristic sign of this condition is the 
abnormal elasticity of the skin (Figure 8.9). 


EXAMINATION OF THE BLOOD 


Much information can be obtained from examination 
of the peripheral blood which is readily accessible and 
should be routinely examined. Venous blood is drawn 



▲ Figure 8.7 Petechiae and ecchymoses induced by 
subcutaneous heparin given to prevent venous thrombosis 
in a bed-bound patient with cardiac failure 


with minimal stasis into a plastic tube containing the 
anticoagulant sequestrene. 

Cei l Counting and Electronic Counters 

Automated blood cell analysers are now in widespread 
use. As a result of these technological advances the red 
cell indices dependent on these have become more valu- 
able. These include the mean cell volume (MCV) and 
mean cell haemoglobin (MCH). 

The most commonly used electronic counter mea- 
sures red cell count, white cell count, haemoglobin con- 
centration and MCV. With the aid of a small built-in 
calculator, it then derives the packed cell volume (PCV), 
mean corpuscular haemoglobin concentration (MCHC) 
and mean corpuscular haemoglobin (MCH), and prints 
the results out on a standard card. 

The stained blood film 

The films are spread on a glass slide and stained by one 
of the Romanowsky methods (Leishman, Giemsa). The 



A Figure 8.8 Chronic myeloid leukaemia: skin infiltration 



A Figure 8.9 Abnormal elasticity of the skin in the 
Ehlers-Danlos syndrome 
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size, shape and staining characteristics of the cells are 
observed. Small cells are known as microcytes and large 
cells as macrocytes. Microcytosis is produced by iron 
deficiency, and macrocytosis by an increase in reticulo- 
cytes (see below), deficiency of vitamin B 12 and folic 
acid, excess alcohol intake and cirrhosis of the liver. 
When there is much variation in size, the phenomenon 
is known as anisocytosis. 

Variation in shape is known as poikilocytosis, the cells 
appearing oval, pear-shaped, helmet-shaped or grossly 
irregular. Poikilocytosis is particularly striking in severe 
hypochromic and megaloblastic anaemias and in myelofi- 
brosis. The presence of appreciable numbers of cells with 
spiny projections (burr cells) and red cell fragments 
(schistocytes) indicates severe damage to the cells and is 
found frequently in renal failure and sometimes in dis- 
seminated carcinomatosis. Spheroidal cells (spherocytes) 
appear on a stained film as small, round densely staining 
cells, and they are found in both hereditary spherocyto- 
sis and autoimmune haemolytic anaemias. 

The pink coloration of the red cells is a criterion of 
their haemoglobin content. A decrease in haemoglobin 
is indicated by an exaggeration of their central pallor, 
and when the anaemia is severe, most of the red cells are 
colourless discs with a thin pink rim (hypochromic cells). 
Some of these hypochromic corpuscles may have a cen- 
tral stained area (target cells). In Britain hypochromic 
cells are almost always produced by iron deficiency. In 
many countries, particularly those in the Mediterranean 
region but also in immigrant areas of Britain, thalas- 
saemia is a common cause. 

The recognition of nucleated cells, which are the pre- 
cursors of mature erythrocytes, is important. These cells 
are normally only present in the bone-marrow (see page 
194). Red cell precursors, which are morphologically 
normal, are known as normoblasts or erythroblasts, and 
those with morphological abnormalities due to deficiency 
of vitamin B 12 and folic acid are known as megaloblasts. 
Intermediate in position between mature erythrocytes 
and these nucleated cells are some large cells without a 
nucleus. These cells may be stained blue with the meth- 
ylene blue of Leishman’s stain, either uniformly (poly- 
chromasia) or with a fine blue stippling known as 
punctate basophilia. A reticulocyte contains a network 
or skein of basophilic material, which can only be 
demonstrated by vital dyes such as brilliant cresyl blue 
but is seen as a polychromatic cell on the routine smear. 

The presence of erythroblasts in the peripheral blood 
is normal for the first month or so of life. It may occur 
after haemorrhage or haemolysis, and may also be pro- 
duced by various disorders which act as irritants to the 
bone-marrow (e.g. infiltration of the bone-marrow with 


leukaemia or metastatic carcinoma). Megaloblasts are 
sometimes found in the peripheral blood in cases of 
severe anaemia due to deficiency of vitamin B 12 and folic 
acid. Punctate basophilia is a characteristic feature of 
lead poisoning but occurs in many other types of 
anaemia. The phenomena of polychromasia and reticu- 
locytosis usually indicate a physiological response by the 
bone-marrow to some specific stimulus such as haem- 
orrhage, haemolysis or the administration of a specific 
haematinic (e.g. iron, vitamin B 12 , folic acid) to a sub- 
ject deficient in this substance. 

In certain conditions clumps of red cells form on the 
blood film. These clumps may appear as agglutinated 
masses (auto-agglutination) or as intertwining columns 
(rouleaux). The former occur in severe types of auto- 
immune haemolytic anaemia, and the latter in diseases 
in which abnormal globulins are present in the serum, 
e.g. multiple myeloma. 

The White Cells (Leucocytes) 

The total leucocyte count 

This is carried out by an electronic cell counter (see page 
191). The total white cell count is more often of diag- 
nostic value than a red cell count, and fortunately visual 
counting is less tedious to perform and an error is not 
so important as in a red cell count. For example, an 
error of 20 per cent between 8000 and 10,000 cells per 
mm 3 (8 — 10 x 10 9 /1) is not significant. 

The normal leucocyte count in adults is from 4000 
to 11,000 cells per mm 3 (4-11 x 10 9 /1). Slight fluctua- 
tions in the count occur during the day and also from 
day to day. In childhood and during pregnancy the count 
is usually increased by 2000-5000 cells per mm 3 (2-5 x 
10 9 /1), and a more pronounced increase may occur after 
delivery and with strenuous exercise. 

The stained blood film 

The various types of white cell are identified and recorded 
as a differential count. One hundred white cells are 
counted and the number of each variety recorded. The 
cells are of two main types - granular and non-granular. 

Granular cells 

These cells, the granulocytes, include the neutrophil, 
eosinophil and basophil polymorphonuclear leucocytes 
which respectively contain fine pink granules, coarse red 
granules and coarse blue granules. They vary in size 
from 10 to 15 mm. In severe infections and other toxic 
conditions vacuoles and basophilic granules are some- 
times found in the cytoplasm of the neutrophils; this is 
known as toxic granulation. The nuclei of the neutrophil 
polymorphs normally have two to five lobes, but less 


The haemopoietic system 


than 10 per cent of the nuclei have five lobes. An 
increase in the number of cells containing multilobed 
nuclei is known as a ‘shift to the right’; the converse is 
described as a ‘shift to the left’. An increase in cells with 
more than four lobes in the nucleus is more probably 
due to disordered nuclear development than to increased 
age of the cells and is frequently the result of folic acid 
and vitamin B 12 deficiency. A ‘shift to the left’ occurs in 
chronic myeloid and acute myeloblastic leukaemia, and 
in association with the leucocytosis found in various 
toxic conditions, e.g. burns and pyogenic infections. 


Non-granular cells 

These include the large and small lymphocytes (size 
7-18 pm) and the monocytes (size 12-20 pm). The small 
lymphocyte has a darkly staining nucleus with a narrow 
rim of sky-blue cytoplasm. The large lymphocyte has a 
broader rim of cytoplasm which often stains less deeply. 
Usually granules are absent from the cytoplasm, but 
sometimes several bright red granules are found. 
Monocytes, often twice the size of a lymphocyte, have 
a lightly staining reticular and indented nucleus and a 
variable amount of greyish cytoplasm which is often 
filled with numerous reddish-blue granules. 

The differential count of the white cells is represented 
by the following average normal figures: 


Neutrophils 

Lymphocytes 

Monocytes 

Eosinophils 

Basophils 


2. 5- 7.5 x 10 9 /1 

1. 5- 3.5 x 10 9 /1 
0.2-0.8 x 10 9 /1 
0.04-0.44 x 10 9 /1 
0-0.1 x 10 9 /1 


Immature white cells 

In the examination of a stained blood film the presence 
of immature white cells, which arc normally present only 
in the bone-marrow, is especially significant, and when 
these are abundant it generally indicates the presence of 
a leukaemia. Small numbers of immature white cells 
(myelocytes and metamyelocytes) may be found in var- 
ious other disorders, e.g. myelofibrosis, disseminated 
carcinoma and megaloblastic and post-haemorrhagic 
anaemias. However, the most primitive form of white 
cell (blast cell) is usually found only in chronic myeloid 
(granulocytic) and acute leukaemias. 

Abnormalities of the differential 
and total white cell counts 

An increase in the total number of white cells is termed 
leucocytosis, and a decrease leucopenia. Both leucocyto- 
sis and a leucopenia are usually associated with a change 
in the differential count. For instance, in the leucocytosis 


which occurs in pneumococcal pneumonia there is an 
increase in the number of neutrophils, and in the leu- 
copenia which occurs in hypoplastic anaemia there is a 
decrease in the polymorphonuclear leucocytes. 

An increase in the number of neutrophils (neu- 
trophilia) appears most frequently in sepsis (particularly 
coccal infections) if the body is capable of making a good 
defensive reaction. The count may rise to between 
15,000 and 50,000 per mm- 1 (15-50 x 0 9 /l). Neutrophilia 
of this grade is frequently seen in acute infections such 
as cellulitis, pneumonia and erysipelas, and where pus 
has actually been formed, e.g. in empyema, the count 
attains the higher levels. Neutrophilia may also be found 
following acute haemorrhage and myocardial infarction 
and in acute haemolytic anaemias, myelofibrosis, cachec- 
tic conditions such as carcinoma, and certain metabolic 
disturbances, e.g. gout, diabetic ketosis, or uraemia. In 
grave infections leucocytosis is often slight or absent 
owing to the profound toxaemia, which impairs the func- 
tion of the bone-marrow. An eosinophilia occurs in par- 
asitic infestations and allergic conditions, e.g. bronchial 
asthma, in some cases of polyarteritis nodosa, and in 
Hodgkin’s disease. A lymphocytosis occurs in whooping- 
cough and during the convalescent stage of mumps and 
rubella. In infectious mononucleosis the blood picture is 
characterized by a lymphocytosis and monocytosis and 
by the presence of abnormal mononuclear cells. 

The number of neutrophils may be diminished (neu- 
tropenia) in certain specific diseases, such as typhoid, 
influenza and measles, and in megaloblastic and 
hypoplastic anaemias. The syndrome called agranulo- 
cytosis, in which there is a complete disappearance of 
granulocytes usually presents with a sore throat or fever 
in a patient who is disproportionately ill. In susceptible 
persons certain drugs, e.g. sulphonamides and chloram- 
phenicol, among many, may cause agranulocytosis by a 
direct toxic action on the granulocyte precursors in the 
bone-marrow. A decrease in the number of both granu- 
locytes and lymphocytes occurs only rarely and is found 
in Felty’s syndrome (rheumatoid arthritis and 
splenomegaly) and in disseminated lupus erythemato- 
sus. (For Leukaemias, see page 197.) A reduction in the 
lymphocyte count alone is a feature of AIDS. 

The Blood Platelets (Thrombocytes) 

The platelets are small spherical, oval or rod-shaped 
bodies, and on staining they have a light blue cytoplasm 
packed with azure granules. They are concerned with 
the production of thrombi and the control of haemor- 
rhage from the capillaries. In health they number 
150,000-450,000 per mm 3 (150-450 x 0 9 /l). They are 
increased (thrombocytosis) as a reaction to carcinoma 


Chamberlain’s Symptoms and Signs in Clinical Medicine 


and chronic inflammatory states, in polycythaemia vera 
and sometimes in chronic myeloid leukaemia and after 
splenectomy or acute haemorrhage. A decrease in the 
number of platelets is termed thrombocytopenia, and 
the causes of this are discussed on page 199. 

EXAMINATION OF THE BONE-MARROW 

The marrow is obtained by inserting a special needle into 
the marrow cavity of the upper portion of the sternum, 
between the second and third ribs, under local anaesthe- 
sia. Alternative sites from which marrow may be obtained 
are the iliac crests, the spinous processes of the vertebrae 
and the ribs. A small quantity of material (about 0.2 ml) 
is aspirated into a 10 ml syringe, and stained films are 
made from it in the same manner as blood films. 

In the cytological examination of the bone-marrow 
particular consideration should be given to the following: 

1 The absolute numbers of the myeloid and erythroid 
series of cells and the ratio between these two 
groups of cells; this is known as the myeloid: ery- 
throid ratio, and is usually in the region of from 2:1 
to 6:1. These observations will determine whether 
there is a relative increase in activity of either the 
myeloid or erythroid series. 

2 The morphological appearance of the erythroid 
series of cells in order to determine whether ery- 
thropoiesis is normoblastic or megaloblastic. 

3 The morphological appearance of the myeloid series 
of cells, and in particular whether there is a pre- 
dominance of primitive ‘blast’ cells. 

4 The presence of cells which are normally either not 
found in the bone marrow or are only present in 
small numbers, such as lymphocytes, myeloma cells 
or tumour cells. A bone-marrow biopsy rather than 
an aspirate gives a more reliable guide to marrow 
infiltration and cellularity. 

5 The quantity and morphology of the megakary- 
ocytes, from which the blood platelets are produced. 

THE DIAGNOSIS OF 
HAEMATOLOGICAL DISEASES 


Anaemias 

There are three causes of anaemia: 

1 Haemorrhage. 

2 Defective erythropoiesis (red cell production). 


3 Increased haemolysis (red cell destruction). 

Of these the commonest is loss of blood. 

Post-haemorrhagic anaemia 

The most apparent cause for anaemia is acute haemor- 
rhage, and where it is from obvious sources, e.g. 
wounds, haematemesis, haemoptysis or epistaxis. it 
should not escape notice. The loss of blood by profuse 
haemorrhage causes symptoms of shock, referable to the 
sudden decrease in blood volume (collapse, low blood 
pressure, tachycardia, thirst, etc.). These symptoms do 
not occur when the loss of blood is gradual and should 
not be confused with those of severe anaemia. 

The possibility of concealed haemorrhage must not 
be overlooked as a cause of rapidly produced anaemia, 
and when symptoms of haemorrhage occur without 
obvious cause, such contingencies as melaena, haemor- 
rhage into serous spaces or muscle or ruptured ectopic 
gestation should be considered. The blood picture in 
acute post-haemorrhagic anaemias shows an equal 
reduction in red cells and haemoglobin. The red cells are 
usually normochromic, and there are numerous poly- 
chromatic cells which are macrocytic. 

Anaemias due to defective red cell production 

Iron deficiency 

This could have been considered in the previous section 
on post-haemorrhagic anaemias, as chronic blood loss 
is the most important cause. However, poor diet, 
impaired iron absorption and increased iron require- 
ments (childhood, adolescence, pregnancy) are often 
important contributory factors and may be the chief 
causes of iron deficiency in the developing countries. 

The blood picture is characterized by the low 
haemoglobin content of the red cells producing 
hypochromia and microcytosis. The MCH and MCV 
are reduced. 

Iron-deficiency anaemia is most frequently found in 
women between 20 and 45 years, when the iron require- 
ments are increased by menstrual haemorrhage and 
repeated pregnancies. When iron deficiency occurs in 
men, or in women who have passed the menopause, a 
particularly careful search should be made for sources 
of occult bleeding, especially from the gastrointestinal 
tract, e.g. peptic ulcer, hiatus hernia, gastric bleeding 
induced by aspirin and malignant disease of the stom- 
ach or large bowel. 

The predominant symptoms are those of oxygen defi- 
ciency (page 187), but stomatitis and glossitis are 
common. Dysphagia (Plummer-Vinson syndrome) occurs 
rarely and the spleen may be palpable. Inflammatory and 
atrophic changes in the gastric mucosa, leading to 
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impaired secretion of hydrochloric acid in the gastric juice, 
are frequently present. The nails may be spoon-shaped 
(koilonychia) (Figure 8.10), although this sign is compar- 
atively rare. (See Chapter 3, page 41.) 

Vitamin B 12 deficiency 

Dietary deficiency of vitamin B 12 commonly occurs in 
many developing countries. In the developed countries 
vitamin B 12 deficiency is usually caused by impaired 
absorption, and dietary deficiency only occurs in those 
people who do not eat any food of animal origin 
(vegans). The conditions which cause impaired absorp- 
tion of vitamin B 1? are: 

1 Deficiency of gastric intrinsic factor, which occurs in 
pernicious anaemia and following total gastrectomy 
and occasionally partial gastrectomy. 

2 Diseases of the ileum (e.g. Crohn’s disease) which is 
the site of vitamin B 12 absorption. 

3 The abnormal growth of bacteria in the small intes- 
tine, which assimilate vitamin B, 2 for their own 
metabolism. This may occur when there are stric- 
tures, fistulas and blind loops of bowel. 

4 Infestation of the intestine with the fish tape-worm, 
Diphyllobothrium latum. This is confined to 
Scandinavia. 

Vitamin B p deficiency produces a macrocytic anaemia, 
and, when the anaemia is severe, marked anisocytosis 
and poikilocytosis. There is usually a decrease in the 
number of neutrophils and platelets in the blood. The 
bone-marrow picture is megaloblastic. It is advisable to 
confirm the presence of vitamin B 12 deficiency by assay- 
ing the level of the vitamin in the serum before commit- 
ting the patient to life-long treatment. This is usually 
done by a radio-assay method. 



A Figure 8.10 Koilonychia, from a case of iron-deficiency 
anaemia. The nails show a spoon-shaped or salt-cellar defect 


Pernicious anaemia is the most common of the diseases 
classified above. The disease is rare before the age of 40. 
Predominant symptoms, in addition to those of Hb defi- 
ciency, include sore tongue and loss of appetite and weight. 
Symptoms due to degenerative changes in the spinal cord 
and peripheral nerves are now rare (see page 271). Mental 
symptoms are not uncommon. The tongue is often smooth 
and red (glossitis; Figure 8.11), and the spleen may be pal- 
pable. Haemolysis results from the defective erythropoiesis 
and, when severe, gives rise to the characteristic lemon- 
yellow pallor. Petechiae may also occur. After giving hist- 
amine or pentagastrin, there is virtually always an absence 
of secretion of acid in the gastric juice. 

Confirmation of the diagnosis of pernicious anaemia 
is obtained by demonstrating: 

1 A macrocytic anaemia with megaloblastic marrow. 

2 A low serum vitamin B 12 level. 

3 Impaired absorption of vitamin B 12 , corrected by 
intrinsic factor, measured by radioactive isotope 
techniques. 

4 Autoantibody estimation: anti-intrinsic factor and 
parietal cell. 

5 Good response to vitamin B 12 therapy. 

Folic acid deficiency 

The causes of folic acid deficiency are: 

1 Dietary deficiency: This is widespread in many of 
the developing countries. In Western countries it 
occurs more commonly than was hitherto supposed 
in persons with impaired appetite, due in particular 
to psychiatric and gastric disorders. 

2 Impaired absorption from the jejunum: extensive 
involvement of the jejunal mucosa is required before 
folic acid absorption is affected, and this occurs in 



A Figure 8.11 A smooth, red depapillated tongue with 
angular cheilosis. These changes may be caused by deficiency 
of iron, folic acid or vitamin B 12 
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idiopathic steatorrhoea (coeliac disease) and in 
tropical sprue. 

3 Increased requirements: megaloblastic anaemia due 
to increased folic acid requirements occurs fre- 
quently in pregnancy, unless prophylactic folic acid 
is given, and occasionally in certain other condi- 
tions: haemolytic anaemia, repeated haemorrhage, 
extensive dermatitis and widespread neoplastic dis- 
ease, e.g. multiple myeloma, myelofibrosis and car- 
cinomatosis. 

4 Impaired utilization: certain drugs, notably pheny- 
toin sodium (Epanutin), can antagonize the action 
of folic acid and thus cause megaloblastic anaemia. 

The blood and bone-marrow pictures are indistinguish- 
able from those due to vitamin B 12 deficiency. Glossitis and 
icterus may be present, but neurological signs are most 
unusual. Free acid is frequently present in the gastric juice. 

Folic acid deficiency is virtually always the main cause 
of megaloblastic anaemia of pregnancy. Otherwise it may 
be necessary to assay the serum levels of vitamin B 12 and 
folic acid and to investigate the absorptive function of 
the gastrointestinal tract in order to distinguish anaemias 
arising from vitamin B 12 and folic acid deficiency. 

Other diseases 

Other diseases in which red cell production is impaired 
are: 

1 Lymphomas, see page 198 

2 Diseases infiltrating the bone-marrow: 

• Leukaemias, see page 198 

• Myelofibrosis, see page 198 

• Multiple myeloma (infiltration of bone-marrow; 
Bence Jones protein in urine; ‘M’ band in serum 
globulin on electrophoresis) 

3 Infections, generally subacute or chronic lasting 
more than a month, e.g subacute bacterial endo- 
carditis, chronic pyelonephritis 

4 Renal and hepatic failure 

5 Carcinomatosis 

6 Hypoplastic anaemias due to toxic agents, e.g. irra- 
diation, benzine derivatives, cytotoxic drugs, and in 
sensitive persons chloramphenicol, antithyroid 
drugs and other therapeutic agents 

7 Endocrine disorders (hypofunction of the thyroid or 
adrenal cortex may produce a mild anaemia) 
Collagen diseases 

Anaemias due to excessive red cell destruction 
These can be classified into two main groups: hereditary 
and acquired. 


Hereditary 

In this group there is an abnormality of the red cells. The 
main examples are hereditary spherocytosis, the haemo- 
globinopathies, including the thalassaemias and sickle 
cell disease (Figure 8.12) and red cell enzyme deficien- 
cies, e.g. drug-induced haemolysis and favism due to 
deficiency of glucose-6-phosphate dehydrogenase. The 
haemoglobinopathies occur mainly in the Negro race. 
Thalassaemia and glucose-6-phosphate dehydrogenase 
deficiency have a wide racial distribution in tropical, 
subtropical and Mediterranean countries, but occur very 
rarely in Northern Europeans. 

Acquired 

In this group the fundamental abnormality is outside the 
red cells. The main examples are acquired auto-immune 
haemolytic anaemia and erythroblastosis foetalis, in 
which there is a specific red cell antibody. Red cell destruc- 
tion may also be produced by bacterial, metabolic, or 
chemical toxins, by burns and by protozoal parasites, e.g. 
septicaemia, uraemia, lead poisoning and malaria. 

Clinical description 

Haemolytic anaemia may be fulminating and acute or 
insidious and chronic, and the latter may be punctuated 
by episodes of more acute haemolysis. By and large the 
manifestations tend to be more severe in acquired auto- 
immune haemolytic anaemia than in hereditary sphero- 
cytosis, in which the mild cases have been described as 
‘more yellow than sick’. 

During the acute episodes the symptoms often suggest 
an acute febrile illness with sudden weakness, headache, 
shivering, vomiting and aching pain in the limbs, back 
and abdomen. The abdominal pain may occasionally be 
so severe and be accompanied by such marked muscular 
rigidity as to simulate an acute surgical condition. Anuria 
or oliguria may develop, and the urine may be very dark 
due to haemosiderin or haemoglobin. 

Pallor and jaundice of varying degree are found, 
more pronounced during the phases of acute haemoly- 
sis. Jaundice, however, is usually only slight unless the 
bile duct is obstructed by pigment gallstones. 
Splenomegaly, except in sickle cell.anaemia, is common 
in acute and chronic haemolytic anaemias. The organ 
may be just palpable or it may be huge. Moderate 
enlargement of the liver may also occur. Chronic leg 
ulcers are common in sickle cell anaemia and may occur 
in hereditary spherocytosis. 

Deformity of the skull with overgrowth of the max- 
illae occurs in certain congenital haemolytic anaemias. 
Patients with sickle cell anaemia tend to be tall and thin 
with long legs and often suffer from osteoarthrosis of 
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the hip joints; rarely, cerebral infarction or haemorrhage 
may occur (Figure 8.12). 

Haemolytic anaemia is usually associated with an 
increase in the number of reticulocytes in the peripheral 
blood and a slight to moderate rise in the levels of serum 
bilirubin and urine urobilinogen. However, these abnor- 
malities are not only related to the degree of haemoly- 
sis but also to the capacity of the bone-marrow response 
and to liver function. Bile is only found in the urine 
when the patient develops obstructive jaundice due to 
the formation of pigment gallstones. When the haemol- 
ysis is severe, methaemalbumin can be detected in the 
plasma by Schumm’s test (the spectroscopic detection of 
a haemochromogen band at 558 pm after the addition 
of concentrated ammonium sulphide to the serum or 
plasma), and haemoglobin and haemosiderin may occa- 
sionally be present in the urine. 

The osmotic fragility of the red cells is always 
increased in hereditary spherocytosis. It is usually 
increased in acquired auto-immune haemolytic 
anaemia depending on the number of the spherocytes 
present, and it is decreased in thalassaemia. Acquired 
auto-immune haemolytic anaemia is diagnosed by the 
detection of an incomplete antibody coating the 
patient’s red cells (direct Coombs’ test), and quite fre- 
quently the incomplete antibody can also be detected 
in the serum (indirect Coombs’ test). Occasionally 
when the evidence for increased haemolysis is equivo- 
cal or when splenectomy is being considered in auto- 



▲ Figure 8.12 Intracranial haemorrhage in a 24-year-old 
patient with sickle cell disease 


immune haemolytic anaemia, it is of value to determine 
the red cell survival and the principal sites of red cell 
destruction by methods using cells tagged with the 
radioactive isotope 51 Cr. For the laboratory diagnosis 
of the haemoglobinopathies, thalassaemia and red cell 
enzyme deficiencies the reader should consult a text- 
book of haematology. 

Leukaemias 

This is a group of conditions characterized by widespread 
proliferation of the leucocytes and their precursors in the 
tissues of the body. They are classified into acute and 
chronic forms, the distinction resting on the rapidity of 
the disease and on the stage of maturity of the predomi- 
nant cells. Both the acute and chronic forms are further 
subdivided according to the dominant type of cell. 

Acute myeloblastic leukaemia 

This occurs particularly in adults and there is a slight 
predominance among males. The onset is sudden and 
the course short. Anaemia, fever and prostration 
rapidly develop. Often there are extensive haemor- 
rhagic manifestations - petechiae, epistaxis, uterine 
bleeding - and necrotic lesions develop in the mouth 
and throat. There is usually slight or moderate 
splenomegaly. Enlargement of the lymph nodes is 
unusual except in the monocytic form when the cervi- 
cal nodes may be considerably enlarged. There may be 
exquisite tenderness over the bones, the sternum and 
the tibiae especially. Moderate or severe anaemia is 
usually found, and the number of platelets is often 
below 100,000 per mm 3 (100 x 10 9 /1). The total white 
cell count may be decreased or normal but is usually 
increased. Myeloblasts may form more than 60 per 
cent of the circulating white cells. In some cases they 
are completely absent with a neutropenia, but the 
bone-marrow is packed with them (aleukaemic 
leukaemia). 

Acute lymphoblastic leukaemia 
This variety occurs most frequently in childhood. The 
symptoms and signs are similar to those of the 
myeloblastic form but enlargement of the spleen and 
lymph nodes tends to be more pronounced. The blood 
and bone-marrow pictures can usually be distinguished 
from myeloblastic leukaemia by ordinary staining meth- 
ods but special cytochemical stains and membrane 
marker studies are available to help. 

Chronic myeloid leukaemia 

This disease is rare before the age of 25 and most 
common between 30 and 65. The sex incidence is equal. 
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The onset is insidious and early diagnosis is often acci- 
dental during the routine examination of a blood film. 
The symptoms may be classified into those resulting 
from anaemia, those caused by the gross enlargement of 
the spleen (abdominal discomfort or a visible mass) and 
those attributable to the increased metabolic rate (loss 
of weight, cachexia and excessive sweating). Dominant 
physical signs are the great enlargement of the spleen 
and to a lesser extent of the liver, and, later, anaemia. A 
well-marked leucocytosis is the rule with counts rang- 
ing from 100,000 to 750,000 per mm 3 (100-750 x 
10 9 /1). The increase is due to cells of the granulocyte 
series with neutrophils, metamyelocytes and myelocytes. 
There is only a small number of myeloblasts. The 
Philadelphia chromosome and a low leucocyte alkaline 
phosphatase score are usually present. 

Myelofibrosis 

This condition clinically may resemble chronic myeloid 
leukaemia as there is splenomegaly, leucocytosis and the 
presence of immature cells of the granular series. 
Myelofibrosis may be distinguished from myeloid 
leukaemia by the finding of marrow fibrosis in the 
former condition and by the presence in the latter of the 
Philadelphia chromosome (Ph x ) and decreased leucocyte 
alkaline phosphatase activity. 

Chronic lymphatic leukaemia 

In contrast to chronic myeloid leukaemia, this occurs 
mainly in elderly men. Enlargement of the lymph nodes 
is a salient feature, while splenomegaly is less marked 
than in myeloid leukaemia, and the total leucocyte count 
tends to be lower, the majority of the cells being mature 
lymphocytes. 

Lymphomas 

This term is used to classify a group of neoplastic dis- 
eases that are characterized clinically by enlargement 
of the lymph nodes and spleen. The principal members 
of this group are Hodgkin’s disease and the non- 
Hodgkin’s lymphomas. In most cases it is impossible 
to distinguish these disorders from one another, either 
clinically or from examination of the blood and bone- 
marrow, and lymph node biopsy is necessary to con- 
firm the diagnosis. 

Hodgkin’s disease 

This condition may occur at any age but is observed 
chiefly between the age of 20 and 40 years. Males are 
affected more often than females. The course of the dis- 
ease may be variable but the prognosis has improved 
dramatically with modern treatment. Enlargement of the 


superficial groups of lymph nodes is usually the pre- 
senting symptom, and constitutional symptoms, also 
known as ‘B’ symptoms (night sweats, recurrent fever, 
loss of weight), if present, are signs of poor prognosis. 
The enlarged lymph nodes are usually painless. They 
remain discrete, have an elastic character on palpation, 
and do not become adherent to the skin. The fever some- 
times exhibits periodicity (the Pel-Ebstein phenomenon). 
Palpable enlargement of the spleen and liver and involve- 
ment of abdominal and thoracic lymph nodes indicate 
a later state of the disease. The presence of cold agglu- 
tinins may cause digital infarction (Figure 8.13). 

Anaemia is common and is rarely associated with 
haemolysis. There may be either a neutrophilia, an 
eosinophilia or a lymphopenia. The histological appear- 
ance of the lymph nodes is characterized by the wide 
variety of proliferating cells; these include neutrophils, 
eosinophils, lymphocytes, plasma cells and multi-nucle- 
ated giant cells (Reed Sternberg cells). 

Other forms of lymphoma 

These non-Hodgkin’s lymphomas can be divided into a 
low grade group in which the cause is indolent, and a 
higher histological grade with a more aggressive clinical 
course and for which more intensive treatment is neces- 
sary. The age incidence of these diseases tends to be 
higher than in Hodgkin’s disease and the disease is more 
often clinically disseminated at diagnosis (Figure 8.14) 

Haemorrhagic Diseases 

After injury to a vessel, the process of normal haemosta- 
sis takes place in three phases: 

1 Vessel wall contraction. 

2 Platelet aggregation and plugging of the injured area. 

3 The formation of an insoluble fibrin clot from solu- 
ble fibrinogen due to the activation of the intrinsic 



A Figure 8.13 Digital infarction due to intravascular 
thrombosis caused by cold agglutinins in Hodgkin’s disease 
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and extrinsic blood clotting system; this third step 
takes a few minutes to get under way. 

There is, in addition, a fibrinolytic system which 
actively removes the clot. Thus the haemorrhagic dis- 
eases can result from abnormalities of blood vessels, 
platelets or the intrinsic or extrinsic clotting systems. 
Diseases affecting the smaller blood vessels or platelets 
produce the clinical picture of purpura. Disorders of 
the clotting systems may be congenital (e.g. 
haemophilia) or acquired (deficiency of prothrombin 
or fibrinogen). 

Purpura 

This is characterized by extravasation of blood into the 
skin, causing purple spots varying in size from a pinhead 
(petechiae) to large bruises (ecchymoses). Sometimes 
haemorrhage also occurs from the mucosae, for exam- 
ple, in the nose, gastrointestinal tract and uterus. 
Purpura is due to increased capillary permeability and 
this may result from a deficiency in the number (throm- 
bocytopenia) or function (thrombasthenia) of platelets, 
or from damage to the capillary walls by antibodies 
(allergic purpura), vitamin C deficiency (Figure 8.15), 
drugs and bacterial and metabolic toxins, e.g. bacterial 
endocarditis and uraemia. 

In elderly persons purpura frequently occurs on the 
back of the forearms and hands. This is called senile pur- 


pura and results from rupture of small vessels due to 
increased mobility of the inelastic skin. Similar lesions are 
caused by prolonged corticosteroid therapy (Figure 8.16). 

Thrombocytopenic purpura may be primary (idio- 
pathic thrombocytopenic purpura) due to the develop- 
ment of platelet antibodies, or secondary due to 
suppression of the bone-marrow as in hypoplastic 
anaemia, pernicious anaemia, acute and chronic 
leukaemias (see Figure 8.1, page 188), secondary carci- 
noma and certain forms of drug therapy. The spleen is 
rarely enlarged in idiopathic thrombocytopenic purpura, 
and then it is only just palpable. 

One type of allergic purpura is referred to as the 
Henoch-Schonlein syndrome and is characterized by 
haemorrhage from the gastrointestinal tract and kidneys, 
serous effusions into the joints and purpuric and urticar- 
ial skin rashes. It is frequently related to infection with 
the haemolytic streptococcus. 

The closure of capillaries which occurs after injury 
depends on normal platelet numbers and function, and 
therefore the bleeding time is prolonged in cases of throm- 
bocytopenic purpura. In other types of purpura the bleed- 
ing time may be prolonged, but sometimes it is normal. 
The measurement of bleeding time has been made more 
accurate by modifying the Ivy technique by the use of a 
template device which allows a standardized incision to 
be made on the skin of the forearm. The bleeding time 
using a template is normally between 2.5 and 8 minutes. 




■4 Figure 8.15 
Scurvy: bruising 
of the thigh 


O 
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Scurvy 

Scurvy, both in adult and infantile forms, is due to a defi- 
ciency of vitamin C in the diet. There may be extensive 
ecchymoses on the legs (Figure 8.15), and petechiae 
occur characteristically around the hair follicles. 
Haemorrhages from any mucous membrane may take 
place but are most commonly seen in the mouth (Figure 
8.17), where the spongy bleeding gums (if the patient 
has teeth) are always a suggestive feature in a patient 
who has been undernourished or incorrectly fed. 

Congenital clotting disorders 

Haemophilia 

This is a sex-linked hereditary deficiency of clotting factor; 
either factor VIII (haemophilia A) or factor IX 
(haemophilia B or Christmas disease), and each is almost 
entirely confined to males. The female cases are either car- 
riers who typically have very mild symptoms, or women 
who acquire antibodies to clotting factors (usually factor 
VIII) in whom the haemophilia is often untreatable. A 
male haemophiliac transmits the carrier state to all his 
daughters, and they in turn transmit the haemophilic state 
to 50 per cent of their sons. A careful family history must 
therefore be taken in bleeding disorders. 

The diagnosis of haemophilia should be considered 
when profuse haemorrhage occurs from such minor 
causes as cuts and tooth extraction, and when there are 
episodes of spontaneous haemorrhage into the muscles 
and joints, peritoneal cavity and the renal and gastroin- 
testinal tracts. Recurrent haemarthroses may lead to 
ankylosis of the affected joints, especially the knees, with 
disuse atrophy of adjacent muscles. The initial bleeding 
time is normal as this depends on capillary contractility 
and not on the coagulability of the blood. There is a ten- 
dency, however, for the bleeding to recommence after an 
interval of several minutes. The clotting time of the 


blood is prolonged, but to confirm the diagnosis it is nec- 
essary to demonstrate a low or absent factor VIII or 
factor IX. 

von Willebrand’s disease 

More common than haemophilia, this condition affects 
the sexes equally and is due to a lack of the factor VIII- 
carrying protein (known as von Willebrand’s factor). 
Patients present with bleeding more typical of platelet 
deficit since von Willebrand’s factor is essential for 
platelet aggregation. 

Acquired clotting disorders 

Haemorrhage due to vitamin K dependent coagulation 
factor deficiency may occur in severe liver disease (see 
Chapter 4) or as a result of anticoagulant therapy. 

Hypofibrinogenaemia can also result from destruc- 
tion of the liver but is more commonly produced by 
release from the tissues into the circulation of thrombo- 
plastin, which consumes fibrinogen by bringing about 
intravascular clotting and secondary activation fibrinol- 
ysis. The condition usually occurs as a result of: 

1 Obstetrical complications - abruptio placentae and 
intra-uterine retention of a dead fetus. 

2 Extensive physical trauma. 

3 Pulmonary surgery. 

It is termed ‘disseminated intravascular coagulation’. 

The clinical picture may present with the sudden 
appearance of severe bleeding from mucous membranes 
and extensive ecchymoses, or in some cases the bleeding 
may be only slight. The clotting time of the blood is 
greatly prolonged. The failure of the blood to clot rapidly 
after the addition of thrombin distinguishes hypofib- 
rinogenaemia from other disorders of coagulation. 




Figure 8.17 
Scurvy showing 
the condition of 
the gums 


A Figure 8.16 Purpura on the back of the hand of a patient 
receiving corticosteroid therapy for rheumatoid arthritis. 

Note the deformities of the interphalangeal joints 
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The skeletal system provides not only the strength to 
support the body and to protect vital organs, but also 
the flexibility to permit a wide range of movement at 
the joints of the axial skeleton and the limbs. The fol- 
lowing description of the symptoms and signs arising 
in the skeleton especially refers to those generalized 
disorders affecting bones and joints. The student must 
be aware, however, of the orthopaedic and traumatic 
lesions of this system. 

SYMPTOMS 


The chief symptoms arising in the skeletal system are 
pain, deformity, impaired movement and cracking and 
creaking. 

Pain 

Pain may originate from bone and periosteum, the cap- 
sule and synovia of joints, the ligaments, tendons and 
muscles. Bone pain is usually continuous, aching and 
disturbs sleep, whilst that arising in the joints and their 
adnexae is more often sharp, related to posture or to 
movement and accompanied by a feeling of stiffness. 
Pain in the limb joints is usually well localized with the 
exception of the hip, when discomfort may be referred 
to the knee. In the vertebral column, however, degener- 
ative osteoarthritis in the cervical or lumbar spine often 
produces referred as well as local pain. The former is 
produced by pressure on nerve roots and may indicate 
the segmental level of the lesion giving rise to brachial 
neuritis and sciatica (see page 266). Sneezing, coughing 
and straining at stool may aggravate the discomfort by 
raising the intraspinal pressure. 

Deformity 

The patient or relatives may notice painless alteration in 
the appearance of the skull and face (Paget’s disease, 
Figure 9.1, or acromegaly), hands (Heberden’s nodes), 
legs (Paget’s disease or rickets), joints (Charcot’s neu- 
ropathy), or the gradual loss of height and spinal cur- 
vature in osteoporosis of the vertebrae. 

Impaired Movement 

When movement is limited by pain and stiffness the 
skeletal system is usually at fault but diminished move- 


ment without these symptoms suggests a neurological 
lesion. In rheumatoid arthritis stiffness is noted espe- 
cially on first awakening in the morning and symptoms 
may improve as the day progresses. However, in 
osteoarthritis, movement is restricted after using the 
joints at the end of the day or on first using the joints 
after a period of immobility. 

Cracking and Creaking 

Minor clicks in the finger joints produced by passive 
hyperextension are of no significance nor are clicks aris- 
ing in the shoulder joint or scapula, sometimes heard 
during auscultation of the chest. Snowball crunching in 
the knee during active or passive movement is heard 
when the articular cartilage is badly damaged as a result 
of osteoarthritis. 

Constitutional Symptoms 

Fever and sweating with joint involvement accompany 
septic arthritis and rheumatic fever, and the latter may be 
associated with a skin eruption - erythema marginatum. 
Rashes can be diagnostic in psoriatic arthropathy, 
Reiter’s disease and systemic lupus erythematosus. 
Breathlessness and pleuritic chest pain may precede or 
accompany the arthritis in rheumatoid disease and other 
connective tissue disorders. Eye symptoms such as con- 
junctivitis in Reiter’s disease, dry eyes in Sjogren’s syn- 
drome, or a painful iritis in ankylosing spondylitis may 
give useful clues. Blue sclerae may be noted in children 

Figure 9.1 
Paget’s disease: 
enlargement of the 
head 
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with multiple fractures due to osteogenesis imperfecta 
{Figure 9.2). Raynaud’s phenomenon may herald 
rheumatoid arthritis, systemic sclerosis or systemic lupus 
erythematosus (Figure 9.3) and genital symptoms such 
as urethritis in Reiter’s disease or penile and vaginal 
ulceration in Behcet’s syndrome should merit specific 
inquiry. Alteration in bowel habit may accompany anky- 
losing spondylitis, Reiter’s disease or systemic sclerosis 
and bulky stools indicating malabsorption may be asso- 
ciated with osteomalacia. Painful recurrent mouth ulcers 
suggest Behcet’s syndrome and in Paget’s disease blind- 
ness and deafness may be disabling complications. 


SIGNS 


Physical examination should first consist of a general 
inspection of the patient with special attention to stance, 
gait, posture, height, skeletal proportion and the per- 
formance of simple tasks such as dressing, bending or 
rising from a chair. 

The observer should note the appearance of the face 
and then examine the skull, jaw, rib cage, spinal column 



and pelvis, and each limb in turn, comparing one side 
with the other and noting any abnormality in structure 
or function of the joints and adjacent tissues: the bones, 
cartilage, synoviae, bursae, ligaments, tendons, fascia, 
muscles, subcutaneous tissue and overlying skin. 

Inspection 

Inspection will reveal any gross deformity, displace- 
ment or enlargement of bone such as occurs in 
tumours (primary or secondary), Paget’s disease 
(Figure 9.1) and osteomalacia. 

On inspection of the joints, the examiner will look 
for swelling, discoloration and deformities, including 
ulnar deviation of the fingers, spinal scoliosis (Figure 
9.4), flexion of the knee and clawing of the toes. He will 
then observe the range of active movement and the 
patient’s ability to use the joints for everyday purposes 
such as gripping, putting on shoes, eating and combing 
the hair. Nodular lesions, swelling of tendon sheaths and 
muscle wasting around the joint (see Figure 9.16) are 
also noted, remembering that muscle wasting can give a 
false impression of joint enlargement. Particular atten- 
tion is paid to the distribution of joint changes through- 

◄! Figure 9.4 
Thoracic 
scoliosis: 
idiopathic or 
adolescent type 
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out the body since this may be of prime importance in 
the differential diagnosis of arthritis (Table 9.1). 

Palpation 

Palpation must be gentle and sudden sharp movements 
avoided. The patient’s face should be watched for signs 
of distress when the joints are moved or tender parts are 
explored. Palpation is used to detect a raised temperature 
over a bone or joint. For this purpose the back of the fin- 
gers may be more sensitive than the palmar surface. An 
increased temperature indicates a high blood flow (e.g. 
Paget’s disease) or inflammation (e.g. septic arthritis, 
rheumatoid arthritis or rheumatic fever). Palpation is also 
used to elicit tenderness over bones or ligaments; to deter- 
mine the anatomical origin and consistency of any 
swellings (fluid, synovial, bony, cartilaginous, tendinous, 
sub-cutaneous); to measure the range and power of move- 
ment at each joint and, at the same time, to note crepitus 
or abnormal mobility. Examples of unusual mobility are 
observed in Charcot’s knee joints and the Ehlers-Danlos 
syndrome in which lax ligaments permit hyperextensibil- 
ity (Figure 9.5). Fluid accumulations within the joint or 
adjacent bursae can be recognized by the presence of fluc- 
tuation. This is most easily detected in a knee joint, when 
a brisk depression of the patella causes displacement of 
the fluid and a slight knock of the patella against the 
underlying bone (patella tap). 


ARTHRITIS: DISTRIBUTION OF JOINT CHANGES 

Disease 

Joints most commonly 
affected 

Rheumatic fever 

Large (‘flitting’) 

Rheumatoid arthritis 

Small peripheral 
(MP and proximal IP) 

Ankylosing spondylitis 

Central (sacro-iliac, spine, 
hip) 

Infective arthritis 

Large (usually one 
only) 

Osteo-arthritis 

Weight bearing. 
Terminal IP 
(Heberden’s nodes) 

Gout 

Small peripheral 
(1st metatarsophalangeal 
especially) 

MP = metacarpophalangeal/metatarsophalangeal; 
IP = interphalangeal 


▲ Table 9.1 


Movement 

To assess the range and power of a joint is an important 
part of the clinical examination. Active movements test 
the function not only of the joint under consideration 
but also the tendons, muscles and nerves, whereas pas- 
sive movements test the state of the joint itself and are 
therefore more useful. When movement is limited by 
pain or fixation an attempt should be made to determine 
the cause. If the bone, cartilage or synovial membrane 
is diseased, movement is limited in all directions and ten- 
derness is generalized. If the capsule or ligament is dam- 
aged, movement towards the affected structure relieves 
the pain. Tenderness will be detected locally and an effu- 
sion may be present. If an intra-articular structure is pre- 
sent, such as a detached semilunar cartilage in the knee, 
movement is restricted by pain when the joint is com- 
pressed towards the detached fragment and relieved by 
movement away from it. 

Complete lack of joint movement because of pain is 
due to recent trauma or acute inflammation, but if pain- 
less, is due to ankylosis or arthrodesis. 

The direction and degree of passive movements to 
be found in the joints of a healthy subject are shown 
in Table 9.2 and these should be recorded in all patients 
presenting with an arthropathy. Joint movement is 
measured by the goniometer, a protractor with long 
hinged arms, preferably transparent (Figure 9.6). 
Movement is recorded by the neutral zero method 
whereby all joints are considered to be neutral when 
the subject is standing upright to attention with the 
hands flat against the thighs. 

A rough measure of temporomandibular movement 
is given by the distance between the incisor teeth when 



A Figure 9.5 Hyperextensibility of the right thumb joint in 
Ehlers-Danlos syndrome. 
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JOINT MOVEMENTS: SYSTEM OF EXAMINATION 

Joint 

Movements 

Jaw 

Open and shut 
Protrusion and retraction 
Side to side 

Spine (cervical and 
thoracolumbar) 

Flexion and extension 
Lateral flexion (R & L) 
Rotation (R & L) 

Shoulder 

Flexion (1 80) and extension (6C 
Abduction (180) and adduction 
(45) 

Internal (80) and external (60) 
rotation 

Elbow 

Flexion (150) 

Wrist (and forearm) 

Flexion and extension (70) 
Ulnar (30) and radial (20) 
deviation 

Pronation (80) and supination 
(80) 

Fingers: MP joints 
IP joints 

Flexion (90) and extension (45) 
Flexion (90) 

Hip 

Flexion (120) and extension (30) 
Abduction (45) and adduction 
(30) 

Internal (80) and external (60) 
rotation 

Knee 

Flexion (135) 

Ankle and foot 

Plantar (50) and dorsal (20) 
flexion 

Eversion (5) and inversion (5) 

Toes: MP joints 

IP joints 

Flexion (40) and extension (40) 
extension (40) 

Eversion (15) and 
inversion (5) 

Flexion (90) 

The figures in parentheses indicate range of 
movement in degrees. MP = metacarpophalangeal/ 
metatarsophalangeal: IP = interphalangeal 


▲ Table 9.2 



Figure 9.6 The 
goniometer 

(reproduced from 
Clinical 

Examination of the 
Patient by John 
Lumley and Pierre- 
Marc G. Bouloux, 
Butterworth- 
Heinemann, 1994) 


second mark 10 cm higher with the spine extended. On 
full flexion of the spine, the distance between these two 
points should increase by 4-6 cm in the healthy adult 
(Figure 9.7). The sacroiliac joints are virtually immo- 
bile but can be examined by local palpation and by lat- 
eral compression or ‘springing’ of the pelvis. These 
manoeuvres may induce pain or discomfort, a useful 
early sign of ankylosing spondylitis. Examination of the 
knee joint should include an assessment of the stability 
of the joint with particular reference to any undue ‘play’ 
in the lateral or anteroposterior plane. The range of 
knee joint movement is illustrated in Figure 9.8. 

Active movements are used to measure the power 
of joint action which may be impaired not only if the 
bones or joints are deformed but if tendons are dis- 
rupted or muscles wasted, as in rheumatoid arthritis. 
Power should be recorded on a simple scale, such as 
one recommended by the British Medical Research 
Council: 

0 No movement 

1 Flicker of movement 

2 Movement with gravity eliminated 

3 Movement possible against gravity 

4 Movement possible against gravity and resistance 

5 Normal power 


the mouth is fully opened. Shoulder movements may be 
scapulo-thoracic in origin; mobility of the gleno- 
humeral joint itself can only be measured after fixation 
of the scapula. For examination of forearm pronation 
and supination, the arm is adducted at the shoulder and 
the elbow held in the flexed position. An index of the 
range of lumbar spine flexion can be obtained by 
making a mark at the lumbosacral junction and a 


ILLUSTRATIVE DISEASES: 
DISEASES OF BONE 


Osteomalacia 

Osteomalacia, or softening of the bones, results most 
commonly from deficiency of vitamin D, a vitamin 
concerned with the absorption and metabolism of cal- 
cium and phosphate and with the normal mineraliza- 
tion of osteoid tissue. The plasma levels of calcium and 


The skeletal system 


phosphate are usually reduced and the alkaline phos- 
phatase raised. At one time, the commonest form of 
osteomalacia was rickets, a condition due to deficient 
dietary intake of vitamin D from the small intestine (see 
Malabsorption syndrome, page 74). The chief mani- 
festation of osteomalacia is bone pain, which is usually 
generalized and persistent but may become acute and 
localized when ‘pseudo-fractures’ (Figure 9.9) occur. 
Muscle weakness, skeletal deformities and tetany due 
to hypocalcaemia are features of severe cases. Other 
signs of malabsorption may also be found (see page 
74). The clinical features of childhood rickets are sim- 


M Figure 9.7 
Evaluation of 
lumbar spine 
mobility. With the 
patient standing 
upright 10 cm is 
measured upwards 
from the 
lumbosacral 
junction. The 
patient is then 
asked to bend 
forwards and the 1 0 
cm should extend to 
15 cm in an 
individual of 
average build. This 
affords a 
reproducible and 
readily repeated 
test of the lumbar 
spine mobility 


® 
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A Figure 9.8 Examination of the knee. This is conventionally 
recorded as three figures, e.g. 0-30-130. (a) 0 in this instance 
shows that, when extended, the knee is straight, (b) 30 indicates 
a 30° extension lag on straight-leg raising and reflects 
impairment of quadriceps function, (c) 1 30 demonstrates that 
flexion is possible to 130° 
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ilar to those of adult osteomalacia with the addition of 
tender swellings at the ends of long bones due to 
increased epiphyseal activity (Figure 9.10) and charac- 
teristic deformities of the skull, chest and legs. 

Osteoporosis 

Osteoporosis is a condition in which there is a decrease 
of bone mass due to loss of the glycoprotein matrix. 
Plasma levels of calcium, phosphate and alkaline phos- 
phatase are usually normal. Osteoporosis occurs most 
commonly in elderly women (senile or postmenopausal 
osteoporosis), but bone resorption may also result from 
prolonged inactivity, deficient intake or absorption of 
calcium and from certain endocrine disorders, e.g. 
hyperthyroidism, Cushing’s syndrome and corticosteroid 
therapy (Figure 9.11). 

Episodic backache is a characteristic symptom of 
osteoporosis, the principal signs of which are attribut- 
able to compression and collapse of the vertebrae result- 
ing in kyphosis and loss of height. In severe cases the 
lower ribs may override the pelvis and characteristic hor- 
izontal skin folds then appear over the lower chest and 
abdomen. In the senile group especially there is an 
increased susceptibility to fracture of the femoral neck 
and the lower end of the radius. 

Paget’s Disease (Osteitis Deformans) 

This is a chronic progressive bone disease of unknown 
cause, the incidence of which increases with age. It is 
characterized by rapid bone formation and resorption 
which at first is localized but later may extend to 


involve much of the skeleton. The skull and the weight- 
bearing bones of the spine, pelvis and leg are most 
commonly affected. 

The clinical features include enlargement of the 
skull (see Figure 9.1), kyphosis and thickening and 
bowing of the long bones of the leg (Figure 9. 12). The 
disease may be symptomless but bone pains are 
common, and there is an increased skin temperature 
over areas of active disease due to the high blood flow 
through the bone; this increased blood flow may lead 
to dyspnoea from high output cardiac failure. The 
excessive bone growth can encroach upon neural struc- 
tures adjacent to skull or spine and cause such symp- 
toms as nerve deafness and paraplegia. Osteogenic 
sarcoma is a rare complication. The plasma level of 
alkaline phosphatase is raised and the urinary excre- 
tion of hydroxyproline increased. 

Disseminated Neoplasia of Bone 

Perhaps the most common serious disorder of bone in 
medical practice is metastatic carcinoma secondary to a 
primary lesion in the breast, prostate, lung, kidney or 
thyroid. Bone metastases usually present with pain, a 
‘pathological’ fracture or a bony swelling at the site of 
a malignant deposit. The plasma alkaline phosphatase 
(and, in the case of prostatic carcinoma, the acid phos- 
phatase also) is raised with osteosclerotic metastases 
(e.g. breast and prostate). There may be evidence of pri- 
mary or secondary tumours in other organs. 

Diffuse neoplastic bone disease can also be sec- 
ondary to malignant change within the bone-marrow 



M Figure 9.10 

Epiphyseal 

enlargement. 

Marked 

enlargement of the 
epiphyses of the 
ankles in a case of 
rickets. Note also 
bow-legs 



Figure 9.11 
Lateral chest 
radiograph 
showing 
osteoporotic 
vertebral bodies 
less dense than 
the aorta and 
other intrathoracic 
contents 
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itself, as in the case of certain lymphomas (e.g. 
Hodgkin’s disease) and leukaemias (see page 197). A 
special example of this is multiple myeloma, a neoplasm 
of the plasma cells in which there is widespread destruc- 
tion of the skeleton associated with anaemia, hypercal- 
caemia, impaired renal function and an increased 
susceptibility to infections. 

Hyperparathyroidism 

See page 312. 


DISEASES OF JOINTS 


Inflammatory 
Rheumatic fever 

This disease is the result of a reaction to infection with 
(3-haemolytic streptococci and therefore generally 



M Figure 9.12 
Paget’s disease. 

Note (a) the large 
head and (b) the 
bowing of the legs 


appears 2-3 weeks after a sore throat. It now occurs 
mainly in those areas where overcrowding and poor eco- 
nomic conditions still prevail. The relative rarity of 
rheumatic fever today is also due to the effective antibi- 
otic treatment of streptococcal infections. 

Rheumatic fever usually presents in the school-age 
child or sometimes during pregnancy. The onset is gen- 
erally sudden with high fever and profuse sweating. The 
large joints are most often attacked, but the active signs 
of inflammation usually manifest themselves in one joint 
at a time and remain 24 hours on average, before they 
appear in another joint. The arthritis, however, does not 
pass away completely from the joint first affected but 
remains in a subacute form. Thus it is common for one 
joint to show acute inflammation signs while several 
others are affected to a lesser extent. Each affected joint 
is hot, swollen and exquisitely tender. The skin over it 
may be reddened. 

The illness may be accompanied by other rheumatic 
manifestations, including skin rashes (e.g. erythema mar- 
ginatum), subcutaneous nodules, choreiform movements 
and evidence of cardiac involvement, such as a pericar- 
dial rub, systolic murmur or tachycardia disproportion- 
ate to fever. Chronic disease of the mitral and aortic 
valves are important complications (see Chapter 7, page 
166) which may present in adults whose original 
rheumatic illness was too slight to be recalled. 

Rheumatoid disease 

Rheumatoid disease is an inflammatory condition in 
which immunological mechanisms play an important 
role. Arthritis is its principal manifestation, but the dis- 
ease can affect the lungs (fibrosing alveolitis), eyes (epis- 
cleritis and kerato-conjunctivitis (Figure 9.13), 
pericardium and peripheral nerves. Splenomegaly and 
lymphadenopathy also occur. Rheumatoid nodules may 
be found in the subcutaneous tissues, especially over the 
elbow, forearm and hand, but also in the lungs and other 
organs (Figure 9.14). Anaemia is common and amyloi- 



A Figure 9.13 Rheumatoid disease: recurrent scleritis has 
led to gross scleral thinning and secondary glaucoma 
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dosis a rare complication. A rheumatoid form of pol- 
yarthritis may accompany systemic disorders such as 
systemic lupus erythematosus and polyarteritis nodosa 
(Figure 9.15). 

Rheumatoid arthritis is more common in women 
than in men and most often presents in the fourth and 
fifth decades. The onset may be acute or insidious and 
the course remittent or progressive. Although the dis- 
ease process may eventually become inactive, some 
degree of permanent dysfunction and deformity is the 
rule, and in many cases disability is severe and lasting. 

Although any joint in the body may be involved, the 
inflammation typically affects the small joints of the 
hands and feet in a symmetrical manner, notably the 
proximal interphalangeal and the second and third 
metacarpophalangeal joints. The terminal interpha- 



A Figure 9.14 Rheumatoid nodules over the elbows and 
forearms 



A Figure 9.15 Fundal exudates (cytoid bodies) in systemic 
lupus erythematosus 


langeal joints are usually spared (in contrast with gout 
and the psoriatic form of arthritis). Other joints com- 
monly involved include the wrists, elbows, knees, ankles, 
joints of the feet, cervical spine and, occasionally, the 
temporomandibular joints. 

The chief symptom of rheumatoid arthritis is 
painful joint stiffness, especially on first wakening in 
the morning, but constitutional symptoms such as 
fatigue, anorexia and weight loss also occur. In acute 
disease the affected joints are swollen and warm, 
tender to touch and painful on motion. In advanced 
cases there will be diminished range of joint movement 
due to synovial thickening, weakening of the joint cap- 
sule, muscle wasting, tendon dislocation and rupture 
and destruction of articular surfaces. These patholog- 
ical processes lead to the characteristic deformities 
including spindle shaped swelling of the proximal 
interphalangeal joints sometimes with a buttonhole 
protrusion (Boutonniere deformity), hyperextension 
of the same joint with flexion of the distal joints (Swan 
neck deformity), ulnar deviation of the metocar- 
pophalangeal joints, and a Z deformity of the thumb 
with hyperextension of its interphalangeal joint and 
flexion deformities of the wrist, fingers and knees 
(Figure 9.16). 



A Figure 9.16 Rheumatoid arthritis showing muscle wasting, 
flexion deformities, joint swelling and vasculitic lesions 



The skeletal system 


Ankylosing spondylitis 

Like rheumatoid arthritis, ankylosing spondylitis is an 
inflammatory condition of uncertain cause which may 
be associated with systemic lesions, notably iritis, aortic 
regurgitation and apical pulmonary fibrosis. Ankylosing 
spondylitis differs from rheumatoid arthritis in that it 
occurs most often in young men and chiefly involves the 
proximal or ‘central’ joints of the body: the sacro-iliac, 
intervertebral, costovertebral, hip and, occasionally, the 
shoulder joints. 

The patient complains of back pain especially in the 
early stages when there may be tenderness over the 
sacro-iliac joints. Later, examination will show abnor- 
mal rigidity of the spine, reduced chest expansion and 
fixation of the hip joints. In untreated cases, a flexion 
deformity of the spine may develop with forward dis- 
placement of the head (Figures 9.17 and 9.18). 

Reiter’s syndrome 

This disorder is largely confined to young men and is 
characterized by conjunctivitis, non-bacterial urethritis 
or enterocolitis, various mucosal and skin lesions and a 
polyarthritis. It is usually venereal but not gonococcal 
in origin. The arthritis particularly affects the lower limb 
and consists of an acute inflammatory reaction which 
can be followed by permanent joint damage. 


Infective arthritis 

Bacterial infection, which usually involves only one or 
two of the larger joints, has become infrequent as a 
cause of arthritis since the development of effective 
antibiotics. Gonorrhoea, tuberculosis, typhoid, dysen- 
tery and pneumococcal and staphylococcal infection are 
among the commoner causes. Pyogenic infection may 
also occur in a rheumatoid joint, especially after intra- 
articular corticosteroid injections. 

Other forms of inflammatory arthritis 

Varying patterns of inflammatory joint disease occur in 
association with psoriasis, ulcerative colitis, Crohn’s dis- 
ease, brucellosis, erythema nodosum and many other 
conditions. Some of these may resemble rheumatoid 
arthritis. In psoriatic arthritis several patterns of joint 
involvement are described. Typically the distal inter- 
phalangeal joints are deformed whereas in rheumatoid 
arthritis these are often spared. A single joint such as 
the wrist may be the only manifestation and a symmet- 
rical polyarthritis resembling rheumatoid arthritis is rec- 
ognized. Pain in the lower back in psoriasis suggests a 
spondyloarthropathy and the rare arthritis mutilans 
consists of deformity, destruction and disability often in 
a finger (opera glass finger) (Figure 9.19). Psoriatic nails 
show thimble pitting, thickening, crumbling and dis- 



◄ Figure 9.17 
Ankylosing 
spondylitis: 
radiograph of the 
lumbo-sacral 
spine showing 
bony bridging 
between the 
vertebral bodies. 
Note also 
obliteration of the 
sacro-iliac joints 



◄ Figure 9.18 
Characteristic 
posture in 
ankylosing 
spondylitis. Due to 
the dorsal kyphosis, 
the neck is 
hyperextended to 
maintain horizontal 
gaze 
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A Figure 9.19 Psoriatic arthritis involving the terminal 
interphalangeal joints and nails 


coloration of the nail plate indistinguishable from fungal 
changes and separation of the nail from the nail plate 
produces onycholysis (Figure 9.20). 

Degenerative 

Osteo-arthritis 

This degenerative non-inflammatory condition of the 
joints increases in frequency with age. It is by far the 
commonest cause of arthropathy in the elderly but may 
come on at an earlier age as a result of repeated trauma 
from postural and mechanical defects, occupational 
stresses or obesity. It follows that the weight-bearing 
joints - the spine, hip and knee especially - are chiefly 
involved. In contrast to rheumatoid arthritis, the distal 
interphalangeal joints are commonly affected to produce 
the characteristic Heberden nodes, especially in women 
(Figure 9.21). Joints with a large range of mobility such 
as the neck, shoulders and base of the thumb are also 
specially prone to osteo-arthritis. 

The patient most often complains of aching pain and 
stiffness on using the joints especially after a period of 
immobility. Those patients having vertebral arthritis may 
also suffer from root pains due to neural compression 
from osteophytes or disc protrusions. Examination may 
show enlargement of the affected joint due to bony 
hypertrophy, and there may be transient effusions, par- 
ticularly in the knee. Passive motion of the joint may be 
accompanied by pain and palpable crepitus but, except 
in the hip, the range of movement is often unrestricted. 

Neuropathic joint disease 

In certain neurological disorders, loss of pain and pro- 
prioceptive sensations deprive the joint of its normal 



◄ Figure 9.20 
Psoriatic nails 
showing thimble 
pitting and 
onycholysis 
(separation of nail 
from nail plate). 
The distal phalanx 
of the ring finger 
has been lost due 
to auto-amputation 


protective reactions. The resulting impairment of joint 
posture and stability leads to degenerative changes 
resembling those of osteoarthritis. The final state is a 
grossly enlarged and disorganized joint with an exces- 
sive range of painless mobility (‘Charcot joint’) (Figure 
9.22). The hip and knee are most commonly affected in 
tabes, the foot in diabetic neuropathy and the shoulder 
and elbow in syringomyelia. 

Metabolic Disorders 
Gout 

This is a syndrome characterized by an excess of uric 
acid in the blood. Often there is an inherited factor, with 
either increased synthesis of uric acid or its decreased 
excretion by the kidney, or both. Gout may also be sec- 



Figure 9.21 
Heberden’s nodes 


The skeletal system 



ondary to increased cellular breakdown (as in poly- 
cythaemia and chronic myeloid leukaemia) or to the use 
of certain drugs (e.g. thiazide diuretics) which impair the 
renal excretion of urates. Sodium urate is deposited in 
the joints, cartilage (e.g. of the ear) and kidneys to pro- 
duce the three principal features of the disease: arthri- 
tis, tophi and renal failure. 

Gout usually presents in middle life and is uncom- 
mon in women. A family history can often be obtained. 
The classic attack consists of a rapidly developing 
painful swelling of one joint, usually the first metatar- 
sophalangeal, which is extremely tender with shiny hot 
redness of the overlying skin and oedema of the sur- 
rounding parts. The temperature may be raised and the 
illness can be mistaken for a bacterial infection such as 
cellulitis. The attack usually subsides within a week and 
may be followed by a complete remission. However, in 
some cases, the deposition of urates in the joints and 
periarticular tissues may gradually cause a crippling 
form of polyarthritis with gross deformity. The feet, 
ankles, knees, fingers, hands, wrists and elbows are the 
joints most frequently affected. 

When gout is suspected as a cause of arthritis, the 
clinical examination should include a careful search for 
tophi and for evidence of renal damage (albuminuria, 
hypertension etc.). Tophi may be seen under the skin, 
especially in the helix of the ear (see Figure 9.23(b)) and 
around the joints (Figure 9.23(a)); they consist of pale 
yellow deposits of sodium urate, sometimes forming 
large masses that ulcerate and discharge a pasty mater- 
ial through the skin. However, tophi are found in only 
a small proportion of cases, and the clinical diagnosis is 
usually made from the history alone. 



A Figure 9.23 Gouty tophi, (a) Around interphalangeal joints, 
(b) In the ear (one has ulcerated) 

SPECIAL INVESTIGATIONS 


Radiology plays an important part in the investigation 
of bone and joint disease. Radiographs of bone reveal 
fractures and pseudo-fractures, deformity and areas of 
resorbtion or thickening. CAT scans show bone struc- 
ture in greater detail and radioactive bone scanning 
reveals increased activity in Paget’s disease and bony 
metastases not visualized on conventional radiographs. 
In disease of the limb joints it is advisable to compare 
one side with the other. It should be noted that radiol- 
ogy is usually unhelpful in diagnosing early gout since 
punched out areas in the bone do not appear until there 
are clinical tophi. In osteoarthritis, the involved bone 
margins show sclerotic thickening with loss of joint 
space and outgrowth of bony spurs - osteophytes. In 
the early stages of rheumatoid arthritis, soft tissue 
swelling over the affected joint may be visualized but 
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later typical erosions appear at the margin of the artic- 
ular surfaces which eventually are destroyed and sub- 
luxation can occur (Figure 9.24). The sacro-iliac joints 
in ankylosing spondylitis show subtle marginal sclero- 
sis in the early stages but later there may be fusion of 
vertebral bodies and calcification of ligaments spread- 
ing upwards from the sacrum producing the character- 
istic bamboo spine (see Figure 9.17). 

Investigations of value in the differential diagnosis 
of bone disorders include the plasma and urinary levels 
of calcium and phosphorus, the plasma alkaline and 
acid phosphatases and the urinary total hydroxypro- 
line excretion. 

The erythrocyte sedimentation rate (ESR) is raised in 
the presence of inflammation and may thus help to dif- 
ferentiate active inflammatory from degenerative forms 
of arthropathy. The finding of a raised antistreptolysin 
titre (evidence of recent streptococcal infection) would 
support a diagnosis of rheumatic fever while the pres- 
ence of rheumatoid factor (positive Latex flocculation 
test) suggests rheumatoid arthritis. Detection of LE cells 
or anti-nuclear antibodies in the blood may indicate sys- 
temic lupus erythematosus and ankylosing spondylitis 
occurs almost exclusively in those who have the HLA 
B27 antigen. In septic arthritis, the causative organism 


may be recovered from cultures of the synovial fluid, and 
a positive complement fixation test may be found in 
those cases due to gonorrhoea. In gout, the serum uric 
acid is raised, monosodium urate crystals are present in 
the synovial fluid of the affected joints and tests of renal 
function may be abnormal. Tabes can be identified as 
the cause of a neuropathic arthrosis by the Wasserman 
reaction and fluorescent treponema antibody test, and 
diabetes by the finding of impaired glucose tolerance. 



A Figure 9.24 Advanced rheumatoid arthritis: radiograph 
showing subluxation of MP joints, ulnar deviation, erosions 
and cystic changes in metacarpals and phalanges 




Chapter 

— — o— 

The nervous system 


The diagnosis of neurological conditions is one of the 
most satisfying skills in clinical medicine. It depends on 
taking a careful history which often suggests the likely 
pathological process (see page 277) and eliciting physi- 
cal signs which indicate the site of the lesion based on 
an understanding of neuroanatomy and physiology. 

The physical signs include changes in motor power 
and sensation, alteration in reflexes and disturbances in 
the function of the brain, cranial nerves and spinal cord. 
Some of the signs are due to loss of function in the dam- 
aged areas which are likely to be lasting as are the ‘release 
phenomena’ due to loss of control of one part of the ner- 
vous system over another. Other physical signs are tran- 
sient such as epilepsy or spinal shock, but nonetheless 
valuable evidence of the anatomical site of the lesion. 


MENTAL FUNCTION 
AND CONSCIOUSNESS 


The brain is concerned with the maintenance of con- 
sciousness and mental function in addition to its role 
controlling motor power, sensation and the control of 
vital functions such as respiration and cardiac action. 

Mental Function 

The general intelligence of different individuals varies 
enormously, but the patient’s relatives are often able to 
assist in determining whether his mental activity has 
changed of late. Memory and orientation in space and 
time should be tested by asking the patient to state the 
names of his nearest relatives, the address of his home, 
the date of his birth, the place where he is at the present 
time and the day of the week. His ability to obey simple 
commands should also be noted. 

Loss of memory for recent events is more common 
than loss of long-term memory. It can be tested by 
asking the patient to recall something he has just read 
or to repeat something he has just been told. Episodes 
of unconsciousness due, for example, to trauma or 
epilepsy may be followed by a period of memory loss 
which can precede the onset of the coma ( retrograde 
amnesia ). In Korsakov’s psychosis an attempt is made 
to disguise the memory defect by the elaborate invention 
of recent happenings ( confabulation ). 

Mental symptoms such as hallucinations, delusions 
and abnormalities of conduct may result from organic 
brain disease as in cerebral arteriosclerosis and neoplasm. 


Disturbances of Consciousness 

Mental function naturally depends upon full conscious- 
ness. This may be lost partially, stupor, or completely, 
coma , apart from the physiological cyclical loss of con- 
sciousness which we know as sleep. The partial uncon- 
sciousness which is accompanied by restlessness of the 
body and mind is called delirium. All phases of this state 
are seen, from tossing and turning in bed with periodic 
chattering, to the wilder types in which the patient throws 
himself about and struggles violently, frequently shouting 
at the top of his voice. These changes in consciousness are 
often found in severe cerebral lesions such as trauma, vas- 
cular insults and tumours but may be caused by fever and 
toxaemias, which exert an indirect effect upon the brain. 
Consciousness may also be lost as a result of global cere- 
bral damage or the switching off of reticular activity. 

Coma 

Coma may be divided into six stages: 

1 Alert. 

2 Drowsy but response to verbal stimulation. 

3 Unconsciousness, no response to verbal commands 
but withdrawal response to pain. 

4 Unconsciousness with flexion of upper and lower 
limbs to pain (decorticate). 

5 Unconscious with hyperextension of upper and 
lower limbs to pain (decerebrate). 

6 Unconsciousness with no response. 

The Glasgow Coma Scale (Table 10.1) is used to grade 
the conscious level numerically to assess whether there 
is deterioration or improvement. 


THE GLASGOW COMA SCALE 

Eye opening 

Best verbal 
response 

Best motor 
response 

Spontaneous 4 

To speech 3 

To pain 2 

None 1 

Orientated 5 

Confused 4 

Inappropriate 3 

Incomprehensible 2 
None 1 

Obeying 6 

Localizing 5 
Withdrawing 4 
Flexing 3 

Extending 2 
None 1 

Best total 15, worst 3 


A Table 10.1 
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SPEECH DEFECTS 


Speech is one of the highest functions of the human 
brain. It is not surprising, therefore, that it is disordered 
in many gross diseases of the brain which affect other 
mental functions. For speech to be carried out normally 
not only must the higher centres be intact, but the motor 
mechanism which controls the muscles of articulation 
must be perfect. Disorders of speech can thus be divided 
at once into two groups: 

1 Those affecting the higher centres in the brain - dys- 
phasia or aphasia , a disturbance of speech as an intel- 
lectual function. 

2 Those interfering with the motor execution of speech 
- dysarthria or anarthria (see The 12th cranial nerve, 
page 233, and Bulbar paralysis, page 257). 

Dysphonia 

Dysphonia may result from paresis, inflammation or 
neoplasm of the vocal cords and may occasionally be 
hysterical. 

Other forms of language impairment to be differen- 
tiated from aphasia are stuttering (defined as repetition 
of part of a word, usually the initial consonants), 
poverty of speech when there is intellectual impairment 
and language abnormalities such as the neologisms of 
schizophrenia. 

Aphasia 

Aphasia is a defect of language production due to 
brain damage. It usually affects all modules of lan- 
guage such as speech production and comprehension, 
reading and writing. 

Localizing Value of Aphasia 

More than 90 per cent of right-handed people have lan- 
guage function represented in the left cerebral hemisphere. 
However, the reverse does not apply, and the left hemi- 
sphere is dominant in 70 per cent of normal left handers. 
Left handers appear to have a diffuse representation of 
language function for their recovery from aphasia may be 
better than would be expected in right handers. 

The most important areas for language production 
in the left hemisphere are (see Figure 10.1): 

1 Broca’s area located in the posterior part of the infe- 
rior frontal gyrus. 

2 Wernicke’s area in the posterior part of the superior 
temporal gyrus. 

3 The inferior parietal lobule. 

4 Frontoparietal operculum. 


Speech may also be impaired by lesions in other parts of 
the left hemisphere, especially sub-cortical areas. 

Examination of the Aphasic Patient 
A full history is taken from the patient in so far as the 
aphasia allows, and if necessary from a relative or close 
friend. Previous speech abnormalities such as stutter- 
ing and reading or writing difficulties should be 
recorded and whether there is any history of deafness. 
Language skills and usage need to be noted as well as 
the patient’s natural language. Hand preference is 
important including ambidexterity as well as any 
family history of left-handedness. Speech should be 
assessed for fluency, and the patient should be asked to 
repeat words or phrases and to name common objects. 
In addition to the patient’s spoken speech, compre- 
hension of spoken language and reading and writing 
should be ascertained. 


LATERAL AND MEDIAL 
ASPECTS OF THE BRAIN SHOWING 
MOTOR AND SENSORY AREAS 




Motor cortex 

Somaesthetic 
(sensory) area 

Visual cortex 


Auditory 
receptive centre 

Broca's area 
Olfactory centre 


A Figure 10.1 Lateral and medial aspects of the brain 
showing motor and sensory areas (key on the left) and 
respective association areas (key on the right). These figures 
should be compared with Figure 10.39, page 235 


The nervous system 


Spontaneous Speech 

This may be fluent or non-fluent. At its most severe, non- 
fluent aphasia consists of a complete loss of speech and 
phonation. It is usually found in the immediate after- 
math of left-sided hemisphere damage. Following some 
recovery, simple utterances such as ‘yes’ or ‘no’ may be 
produced indiscriminately without any meaning or 
sense. In emotional speech some propositional speech 
may break through, and some patients may only speak 
automatically such as swearing. 

When the aphasia is less severe a grammatic, tele- 
graphic speech with a high information content is pro- 
duced, but lacks the enrichment of auxiliary and 
relational words. In contrast to non-fluent aphasia where 
the word output is reduced, fluent aphasia is near or 
above normal in terms of output which may be incom- 
prehensible because it contains non-existent words - neol- 
ogisms, wrong words, paraphasias which themselves may 
be whole word substitutions and semantic errors such as 
dog instead of cat, or syllabic errors such as tip for top. 

Non-fluent speech is associated with anterior hemi- 
sphere lesions and fluent speech with posterior hemi- 
sphere lesions. 

Other abnormalities include circumlocutions because 
the correct word cannot be found, echolalia with repe- 
tition of words without understanding, palilalia with 
repetitions of increasing frequency. These are usually 
manifestations of diffuse brain disease such as 
Alzheimer’s or encephalitis and may also be found in 
psychoses. Abnormalities of speech may be particularly 
obvious when the patient is asked to discuss constrained 
topics as quite severe aphasia may be missed if concen- 
tration is restricted to ‘small talk’. 

A naming defect is common to many speech defects 
and nominal dysphasia should be tested for by asking the 
patient to name common objects and the parts of the body. 
It is important to mix the subject material rather than to 
restrict this test to a single area such as bodily parts. 

Reading assessment must take account of the 
patient’s educational prowess and after he has been 
asked to read aloud his comprehension should be tested. 

In motor aphasia the ability to write is usually lost - 
agraphia , but in testing for its loss the possibility of 
weakness in the arm and hand must first be excluded. 
The patient’s writing ability should be tested first by 
single words then sentences at first to dictation and then 
spontaneously. Sometimes the writing will be confined 
to one half of the page, suggesting unilateral neglect. 
Associated neurological signs may be helpful. A con- 
tralateral hemiparesis is usually present in Broca’s apha- 
sia and less often in Wernicke’s. A visual defect however 
is commonly present in Wernicke’s and rarely Broca’s. It 


must be remembered when discussions are held at the 
bedside that many patients with aphasia retain some 
understanding of the spoken word. 

Acquired aphasia usually develops after middle life 
since the commonest cause is a vascular lesion, usually 
cerebral thrombosis or embolism. In younger life, apha- 
sia may result from cerebral tumour or abscess and is an 
occasional feature of migraine. 

Dysarthria 

Speech is often altered in character without being lost. 
Some types of abnormal speech may be recognized spon- 
taneously, but others are made apparent when the patient 
attempts to repeat certain difficult phrases. In lesions of 
the basal ganglia speech is unusually slow and monoto- 
nous; in cerebellar ataxia (e.g. disseminated sclerosis) it 
has an interrupted character described as staccato or scan- 
ning (sometimes with an explosive element). The speech 
in cases of palatal paralysis has a nasal quality as air 
escapes through the nose. Lesions of the recurrent laryn- 
geal nerve cause whispered speech due to paralysis of the 
vocal cord (aphonia) and this is usually accompanied by 
a bovine cough. In bulbar paralysis, whether of nuclear 
or supranuclear origin, all stages between difficult speech 
and complete absence (anarthria) may be present, and the 
patient frequently mumbles indistinguishable sounds 
although fully aware of what he wishes to say. 

THE CRANIAL NERVES 


A systematic examination of the cranial nerves is essen- 
tial in every neurological case. Not only may primary 
lesions of the nerves, their nuclei or their cerebral con- 
trolling centres be found, but the secondary involvement 
of these by diseases of the brain or its meninges fre- 
quently gives most important localizing data. 

If there are signs of paralysis of muscles supplied by 
a cranial nerve, it is necessary to consider whether the 
lesion is situated in the upper or lower motor neuron, 
just as in the case of paralysis of the limbs. The cranial 
nerve lesion may then be described as either supranu- 
clear or infranuclear. 

When the lesion has been localized, its pathology 
must be determined. The common pathological processes 
responsible for cranial nerve paralysis are similar to those 
mentioned for the nervous system as a whole. 

The 1st or Olfactory Nerve 

The olfactory nerves are not often of great clinical impor- 
tance. Their anatomical position renders them liable to 
damage by tumours, especially subfrontal meningioma, or 
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by head injuries, especially when a fracture involves the 
anterior fossa. The result will be loss of the sense of smell, 
anosmia , which is particularly significant if unilateral. The 
patient often confuses this with loss of the sense of taste, 
as flavours depend upon the sense of smell, not the sense 
of taste. In total olfactory lesions, only the primary sensa- 
tions of taste (sweet, bitter, sour and salt) remain. 

The perception of smell appears to be situated in the 
uncus and pyriform cortex, lesions of which may be asso- 
ciated with perversions of smell. Similar perversion may 
occur as an aura in epilepsy, and in mental disorders. 

Examination 

The olfactory nerves must be tested by substances which 
do not stimulate the sensory endings of the 5th nerve. 
Ammonia and acetic acid, therefore, must not be used. 
Peppermint, turpentine and oil of cloves are suitable and 
should be applied to each nostril in turn. 

The 2nd or Optic Nerve 

This is the most important of the cranial nerves. Not 
only does it serve the most highly organized special 
sense, that of sight, but it spreads out into the retina, the 
examination of which so often reveals signs of disease 
in other parts of the body. 

A few important anatomical facts must be recalled. 
The impressions of light from the whole of each retina 
are taken in the optic nerve to the optic chiasma. Here 
the fibres from the left half of each retina pass into the 
left optic tract, those from the right half to the right 
optic tract. Most of the fibres of each optic tract pass on 
to the lateral geniculate body; some to the pretectal area 
which presides over the reflex action of the pupils and 
movements of the orbital muscles. From the lateral 
geniculate body the fibres make their way, via the optic 
radiation on each side, to the occipital cortex. Through 
the medial part of each optic tract communication is 
established between this optical system and the oculo- 
motor nuclei. The pupillary reflexes are also controlled 
through special fibres in the optic nerve which leave the 
optic tract to reach the pretectal area, which in its turn 
communicates with the 3rd nerve nucleus. 

The various parts of these optical paths may now be 
considered in relationship to surrounding structures. The 
nerve itself may be involved as it enters the orbit, or by 
lesions in the anterior fossa of the skull or of the frontal 
lobes. The chiasma lies in close contact with the pituitary 
gland and the internal carotid arteries and may be dam- 
aged by lesions of these structures such as pituitary tumour 
or carotid aneurysm (Figure 10.2); also by meningeal 
changes such as arachnoiditis following skull injury. Each 
optic tract, as it diverges from its fellow in front of the 



A Figure 10.2 MRI pituitary macroadenoma (closed arrow) 
touching optic chiasma (open arrow) 


interpeduncular space, winds round the corresponding 
crus in close association with the posterior cerebral artery 
which supplies it. The tract may be affected by disease, 
either of the artery or of the crus. Finally, each optic radi- 
ation passes through the posterior limb of the internal cap- 
sule and sweeps round the posterior horn of the lateral 
ventricle to the visual cortex (area 17), the lower fibres 
having first descended through the temporal lobe. 

The effects of lesions in the different parts of these 
visual pathways will be seen in Figure 10.3. 

Examination of the Optic Nerve 
and its Connections 

The patient must first be asked whether he has noted any 
visual changes. His visual acuity may then be tested, and 
an ophthalmoscopic examination of the retina and optic 
discs made. Finally the visual fields may be tested. 

Visual Acuity 

Acuity of vision is tested by means of special charts 
(Snellen types) with lines of print varying in size (Figure 
10.4). Each eye is tested separately. Central visual acuity 
is conventionally recorded as a fraction. For example, if 
the patient standing at 6 metres’ distance can read only 
the largest type, which he should be able to read at 60 m, 
his visual acuity is said to be 6/60. Similarly, if he can read 
no further down the type than that line which should be 
read at 18 m, his visual acuity is stated to be 6/18, and 
ability to read the penultimate line (line 7 in the diagram) 
is expressed as 6/6, i.e. normal vision. Colour vision is 
tested using Ishihara charts (Figure 10.5). 
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COURSE OF VISUAL FIBRES 


Toxic (methyl alcohol) 
inflammatory (multiple 
sclerosis), tumour, trauma 

Pituitary and 
other tumours, 
Aneurysm, 
Trauma 

Tumour 

Meningitis 

Aneurysm 

Temporosphenoidal 
abscess. Tumour 

Arterial lesions 
(middle cerebral). 
Tumour 

Arterial lesions 
(posterior cerebral) 
Arterial spasm (migraine). 
Tumour, Trauma 



Fixation 


Post. Cereb. 


Monocular, partial 
or total blindness 

Bitemporal 

hemianopia 

Homonymous 
hemianopia 
(fixation area 
may be involved) 

Quadrantic 

hemianopia 

Homonymous 
hemianopia with 
sparing of fixation 
area (associated 
symptoms present) 


Homonymous 
hemianopia 
(as an isolated 
symptom) 
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F 


H P 


NF U 


T A Z X 

A H X N T 


Z U P T A D 

6 

X D F P N H Z 
5 

DXUNZTFH 


M Figure 10.4 
Snellen’s test 
types. Reduced in 
size from standard 
chart seen at 6 m. 
(By courtesy of 
Messrs Hamblin) 


A Figure 10.3 Course of visual fibres. On the left side are 
shown the common lesions in the various parts of the course of 
the fibres, on the right the results of the lesion. Int. Car. = internal 
carotid artery; Pit = pituitary gland; Post. Cereb. = posterior 
cerebral artery; Lat. G.B. = lateral geniculate bodies, (based on a 
drawing by Mr A. McKie Reid) 



A Figure 10.5 Testing colour vision. (Reproduced from 
Clinical Examination of the Patient by John Lumley and Pierre- 
Marc G. Bouloux, Butterworth-Heinemann, 1994) 
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A Figure 10.6 Normal retina and optic disc. Note the well- 
defined margin and paler shade of the disc. The vessels radiate 
from the centre of the disc, the veins being broader and deeper 
in colour than the arteries. 



A Figure 10.7 Method of using the ophthalmoscope 


Ophthalmoscopic Examination 
The retinae and optic discs (Figure 10.6) can be exam- 
ined with an ophthalmoscope (Figure 10.7) even by the 
inexperienced, and it cannot be overemphasized that 
the student should use every opportunity of becoming 
familiar with the physiological variations in the fundus 
and the commoner types of pathological changes. 
These include changes in the optic disc, such as pallor, 
swelling (papilloedema and optic neuritis), cupping and 
atrophy; and various forms of retinitis and retinopa- 
thy, either primary or associated with systemic disease, 
such as hypertension, blood dyscrasias, renal disease 
and diabetes. 

The Optic Disc 

The optic disc is as individually characteristic as a fin- 
gerprint. Its pattern is probably only repeated in iden- 
tical twins. 

Inspection of the disc calls for a definite plan.. Colour 
- pink or paler; margin - clear-cut, blurred or absent; 
contour - elevated, flat or cupped; crescents - at the tem- 
poral margin as in myopia; the distribution of the ves- 
sels; lamina cribrosa - the floor of the disc - whether 
abnormally obvious as in glaucoma or not visible as in 
oedema; and finally, abnormalities such as neuroglia, 
pigment deposition, haemorrhages and opaque nerve 
fibres. 

Papilloedema 

Papilloedema or choked disc (Figure 10.8) is a non- 
inflammatory swelling of the optic disc or nerve head 
usually associated with increased intracranial pressure 
such as results from space-occupying lesions in the cra- 



A Figure 10.8 Papilloedema due to cerebral tumour. Note 
blurring of the disc margin and of the lamina cribrosa. Most of the 
vessels disappear near to the margin of the disc (cf normal retina, 
Figure 10.6). Note also the exudates that radiate from the disc 
and the two small haemorrhages immediately above the disc 


nium, malignant hypertension and chronic carbon- 
dioxide retention. Papilloedema may also arise from 
occlusion of the retinal veins or cavernous sinus by 
thrombosis or other causes. Unilateral papilloedema 
with contralateral optic atrophy (Foster Kennedy sign) 
occurs when a tumour presses upon the optic nerve and 
blocks the posterior opening of the optic canal, while 
increased intracranial pressure causes papilloedema in 
the other eye. 
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Pathogenesis of Papilloedema (Figure 10.9) 

The subarachnoid space of the optic nerve sheath is in 
direct communication with the cerebral subarachnoid 
space. The retinal artery, vein and lymphatics run in the 
nerve, and cross the subarachnoid space of the nerve 
sheath about 1 cm behind the eyeball. Increased pres- 
sure in the cerebral subarachnoid space is transmitted 
into the nerve sheath. The relatively thin walls of the 
vein and lymphatics, with the low pressure of their fluid 
contents, permit them to be compressed more than the 
artery. The inflow of blood to the retina is practically 
unchecked, while the outflow of venous blood and 
lymph is obstructed. This results in increased transu- 
dation of lymph into and oedema of the optic disc. 

Other features to be noted are the engorgement of 
the veins, blurring of the disc margin, and apparent dis- 
appearance of the blood vessels as they ‘mount’ the ele- 
vated disc. 

Optic Neuritis 

Inflammation or demyelination may affect the optic 
nerve at any point. When the anterior part of the nerve, 
the optic disc, is involved the disc is oedematous, but the 
swelling is not as great as in papilloedema; the disc 
colour is usually more red, and the disc appears cloudy 
due to inflammatory exudates not only in the disc but in 
the overlying vitreous. The differential diagnosis between 
papilloedema and optic neuritis is, however, not always 
easy using an ophthalmoscope but in optic neuritis there 
is invariably a central scotoma. In neurological practice 
multiple sclerosis is the only common cause. 

Retrobulbar neuritis is the condition in which the 
nerve lesion lies behind the lamina cribrosa. There is 


little if any disturbance of the disc, but there is often 
a central scotoma. 

This state of affairs has been described as one in 
which ‘neither the ophthalmologist nor the patient sees 
anything’. The most common cause of retrobulbar neu- 
ritis is multiple sclerosis. Other causes are meningitis 
and avitaminosis. Optic atrophy may follow as well. 

Optic Atrophy (Figure 10.10) 

The common feature of all varieties of optic atrophy, 
whatever their aetiology or pathogenesis, is pallor of the 
optic disc and loss of visual acuity. When the optic atro- 
phy follows severe optic neuritis or a vascular occlusion 
the visual failure will be rapid but in other conditions it 
may be slow and progressive. Optic atrophy may result 
from many lesions and pathological processes, but the old 
terms of the past such as primary, secondary and consec- 
utive optic atrophy are no longer used. The causes of 
optic atrophy are: 

1 Optic neuritis. 

2 Papilloedema. 

3 Optic nerve damage due to trauma. 

4 Glaucoma. 

5 Ischaemia. 

6 Familial, e.g. retinitis pigmentosa, Friedreich’s atax- 
ia, Leber’s disease. 

The Retinopathies 

The most important retinopathies are: 

1 Hypertensive. 

2 Diabetic. 



M Figure 10.9 Pathogenesis of 
papilloedema. The swelling may be 
measured by the ophthalmoscope. 

Both eyes of the examiner should be 
kept open and unaccommodated as if 
looking at a distance. A vessel near the 
centre of the disc is brought into focus 
with the highest possible plus lens. The 
same vessel is followed until it leaves 
the disc and is focused again. The 
difference, e.g. between +6.0 and +3.0 
dioptres, is the measure of the 
swelling. In this case it would be 3 
dioptres (3 dioptres = 1 mm of 
swelling), (based on a drawing by Mr A. 
McKie Reid) 



A Figure 10.10 Primary optic atrophy. 

The disc is pale and stands out vividly 
against the red fundus; the margin is 
sharply defined. The vessels are 
attenuated 
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A Figure 10.11 CMV retinopathy in A Figure 10.12 Hypertensive retinopathy, (a) Papilloedema, flame-shaped 

AIDS resembling ‘pizza pie’ haemorrhages, and arterial narrowing. Contrast with (b) which shows a few haemorrhages 

and many exudates, some of which appear as a star-shaped figure near the macula 


Viral infections such as toxoplasmosis and cytomegalovirus 
may cause a retinopathy especially in immunosuppressed 
AIDS patients (see Figure 10.11). 

Hypertensive retinopathy 

Hypertensive retinopathy has been classified into four 
stages according to the appearances and life prognosis 
(Figure 10.12). 

Grade I: narrowing of the vessels. 

Grade II: marked variation in the calibre of the ves- 
sels with pressure by the artery on the vein at arteriove- 
nous crossings, so that the vein is kinked and its 
peripheral calibre is engorged while the part central to 
the crossing is attenuated. 

Grade III: the addition of flame-shaped or round reti- 
nal haemorrhages and cotton wool patches of exudate. 

Grade IV: the addition of papilloedema and increased 
haemorrhages and exudates. 

The first two grades are an age-related phenomenon 
seen in normal individuals; they have a low specificity. 
Variation in the calibre of the retinal arterioles is perhaps 
the best early sign of grade II hypertensive retinopathy. 

Diabetic Retinopathy (Figure 10.13) 

The retina is spattered sparsely or thickly with minute 
red dots which are micro-aneurysms. Larger blot and 
dot haemorrhages appear next; then waxy-looking exu- 
dates with harder edges than the cotton-wool patches in 
hypertensive retinopathy. Larger haemorrhages appear 
with irregular veins, and, later, new-formed vascular 
plexuses, venous loops and coils which may protrude 
into the vitreous. Vitreous haemorrhages and detach- 
ment of the retina may follow with blindness as a result. 

Fields of Vision 

Whenever the visual field is found to be abnormal by 
rough tests, accurate charts should be prepared by 


perimetry. As a rough test, the examiner may compare 
the patient’s visual fields with his own. The examiner 
and the patient sit facing each other, with opposite 
eyes closed and each fixes his gaze upon the other’s 
nose. The examiner then holds out his arm to its full 
extent equidistant between himself and the patient and 
asks the patient to say when he sees any movement of 
the examiner’s finger. If no movement is detected, the 
hand is brought in, kept still and the finger moved 
again. The examiner compares his own first sighting 
of the movement with the patient’s. When a perimeter 
is used, a record must be made of the visual field for 

Figure 10.13 (a) 
Diabetic 
retinopathy, 
showing 

microaneurysms, 
‘blot and dot’ 
haemorrhages and 
waxy-looking 
exudates, (b) Laser 
photocoagulation 
scars in periphery 
of retina in a 
diabetic 
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A Figure 10.14 Left homonymous 
hemianopia. Tumour right parietal lobe; 
male, aged 50. Visual acuity: right and left 
eyes 6/6. Fixation area spared. Perimetry 
with white object 5 mm in diameter - 
daylight, (based on a drawing by Mr A. 
McKie Reid) 


each colour separately (white, red, green and blue). 
The colour fields are the first to be restricted in most 
cases. Lastly, it is essential not to overlook central sco- 
tomas, i.e. patches of impairment in the central area 
of the field of vision. 

Blindness in the whole of the visual field occurs 
from lesions of the retina or optic nerve, less com- 
monly from occipital lobe lesions. Blindness in one- 
half of each visual field is known as hemianopia. If it 
affects the same - that is right or left - half of each 
field, it is called right or left homonymous hemianopia 
(Figure 10.14). This occurs, for example, in lesions of 
the optic tract and also of the optic radiation. If the 
right side of one field and the left side of the other are 
affected, the condition is known as crossed or het- 
eronymous hemianopia. There are two types of this, 
bitemporal hemianopia (Figure 10.15) when the outer 


half of each visual field is affected, and binasal hemi- 
anopia when the inner halves are involved. Bitemporal 
hemianopia not infrequently results from tumours of, 
or adjacent to, the pituitary gland (Figure 10.16) and 
binasal hemianopia may be caused by calcification and 
expansion of both internal carotid arteries. A field 
defect affecting one eye only indicates a lesion ante- 
rior to the chiasma, either of the optic nerve or of the 
retina itself. 

Quadrantic defects (‘quadrantic hemianopia’) (Figure 
10.17) occur from lesions involving the optic radiations 
or, less commonly, the occipital lobe. The restriction of 
the visual field is less than one-half, usually about one- 
quarter. It is to be observed that most forms of hemi- 
anopia are irregular, and in their early stages may appear 
quadrantic. This is particularly so when the temporal 
loop of the optic radiation is affected. 




A Figure 10.15 Bitemporal hemianopia. Pituitary tumour, 6 years’ history. Visual 
acuity: right eye 6/9, left eye 6/24. Sparing of fixation area. Perimetry with 5-mm white 
object - daylight, (based on a drawing by Mr A. McKie Reid) 


A Figure 10.16 MRI sagittal scan 
showing pituitary tumour (closed large 
arrow), normal pons (open small 
arrow), normal vermis (open large 
arrow) and normal corpus callosum 
(closed small arrow) 
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4 Figure 10.17 Quadrantic hemianopia. 

Subcortical haemorrhage left parietal lobe; 
male, aged 58. Accompanied by weakness 
of right arm and leg and blurring of speech. 
Visual acuity: right eye 6/1 2 left eye 6/9. 
Perimetry 4 months after onset with 2-mm 
white object - daylight, (based on a 
drawing by Mr A. McKie Reid) 


Oculomotor and Pupillary Innervation 
(the 3rd, 4th, 6th and Sympathetic 
Nerves) (sec Figure 10.18) 

Anatomical considerations 

The muscles which move the eyeball and those which 
are responsible for the pupillary reactions are all inner- 
vated by the 3rd, 4th, 6th and sympathetic nerves, and 
these nerves are tested together. The 3rd and 4th nerves 
have their nuclei in the midbrain and the 6th nerve 
nucleus is in the floor of the fourth ventricle in the 
pons. 

The 3rd nerve emerges at the upper border of the pons, 
passes through the cavernous sinus and superior orbital 
fissure and supplies all the orbital muscles except the supe- 
rior oblique and lateral (external) rectus. It also sends 
fibres to the levator palpebrae superiors, and, through the 
ciliary ganglion, controls the muscles of accommodation 
(the sphincter of the pupil and ciliary muscle). 

The 4th nerve and its fellow decussate before emerg- 
ing lateral to the frenulum veli and each winds round 
the crus and enters the orbit through the superior orbital 
fissure to supply the superior oblique. 


The 6th nerve appears between the pons and medulla 
and also passes through the cavernous sinus and supe- 
rior orbital fissure to enter the orbit. It supplies the lat- 
eral (external) rectus. 

The sympathetic fibres concerned with the oculomo- 
tor mechanism arise in medullary centres and run in the 
spinal medulla to the 1st and 2nd thoracic nerves, 
through which they emerge to pass upwards in the cer- 
vical sympathetic trunk to the superior cervical ganglion 
where they synapse. Postganglionic fibres pass upwards 
from the ganglion in company with the internal carotid 
artery to be distributed by w r ay of the nasociliary branch 
of the ophthalmic division of the trigeminal nerve and 
the long ciliary nerves to the dilator pupillae, and by way 
of the upper branch of the oculomotor nerve to the 
involuntary fibres in the levator palpebrae superioris. 

The oculomotor muscles work in unison so as to 
secure conjugate movements of the eyes in a vertical or 
lateral plane, during which the visual axes remain par- 
allel and in convergence. This simultaneous action of the 
oculomotor muscles is obtained by special centres in the 
brainstem, in close association with the nuclei of the 3rd, 


STARLING'S DIAGRAMS OF THE 
ACTIONS OF THE EXTRINSIC OCULAR MUSCLES 
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Figure 10.18 Starling s diagram of the 
actions of the extrinsic ocular muscles 
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4th and 6th nerves. These centres probably control the 
reflex movements of the eyes, while similar conjugate 
movements of voluntary origin are under control of the 
higher cortical centres. 

Examination 

The patient should be asked if he sees double {diplopia), 
and note should be taken of squint { strabismus ), droop- 
ing of the eyelid ( ptosis ) or oscillation of the eyeballs 
{nystagmus). 

The condition of the pupils should be observed, 
whether they are equal in size and regular in outline, 
whether abnormally dilated or contracted, and whether 
they react normally to light and accommodation. 

In testing the reaction to light the patient should 
focus on a distant point and the ambient light should 
not be too bright. A strong light is then shone into each 
eye in turn, ensuring that the light does not fall on the 
other eye and the pupil contracts. If the afferent path of 
the reflex arc is interrupted by an optic nerve lesion, the 
direct response to light will be lost. Sometimes the pupil 
size slowly waxes and wanes as the light source remains 
constant. This is known as hippus and implies an intact 
Edinger-Westphal nucleus (3rd nerve). 

A consensual reflex may be obtained by shining a 
light into one eye and noting the contraction of the pupil 
in the other. The value of this reflex is in the recognition 
of retrobulbar neuritis, one of the earliest signs of dis- 
seminated sclerosis. If the afferent path of the reflex arc 
for pupillary reactions is interrupted by retrobulbar neu- 
ritis, the direct response to light will be lost. But the 
efferent limbs of the reflex arc (from the 3rd-nerve 
nuclei) are intact, so when a light is shone into the 
normal eye, the other pupil will contract, though it may 
show no response to direct light. 

In testing the reaction to accommodation the patient 
is told to look at the far wall of the room. The observer’s 



A. Figure 10.19 Testing the ocular movements. The patient’s 
head must be fixed by the examiner’s hand 


finger is then suddenly held vertically about 15 cm in 
front of the patient’s nose, and the patient is told to look 
at it. As the eyes converge, the pupils should contract 
equally as the patient accommodates for the finger, and 
dilate as the finger is moved away. 

To test the ocular movements (Figure 10.19) the 
patient’s head must be fixed, and he must be asked to 
move the eyes in turn to the right, to the left, upwards and 
downwards as far as possible in each direction. Any lim- 
itation of movement is noted (see Figures 10.20-10.22). 

Common Lesions 

These are usually lower motor neuron lesions, i.e. affect- 
ing the nuclei or nerves. The causes include trauma, 
meningeal infection or haemorrhage, multiple sclerosis, 
peripheral neuropathy and local lesions within or behind 
the orbit (e.g. tumour, aneurysm). Upper motor neuron 
lesions, e.g. cerebral haemorrhage, or thrombosis affect- 
ing the cortical or midbrain centres, are often transient 
and produce paralysis of conjugate movements rather 
than of individual nerves or muscles (see page 226). In 
myasthenia gravis, ocular pareses, especially ptosis, tend 
to be bilateral, to vary from time to time and to increase 
with fatigue. 

Third-nerve paralysis 

If this is complete, the eye is immobile except in the 
direction it is moved by the lateral (external) rectus 
(Figures 10.20-10.22). It cannot be moved upwards, 
downwards or inwards. There is usually external stra- 
bismus owing to the unopposed action of the 6th nerve. 
Diplopia results in most cases, the type varying with 
the muscles principally involved, but it may be masked 

Figure 10.20 
Right 3rd-nerve 
paralysis. 

Complete ptosis 
obscures the other 
physical signs 
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M Figure 10.21 
Same patient as 
Figure 10.20. Note 
the large pupil and 
that the eye looks 
downwards and 
outwards due to the 
unopposed action 
of the 4th and 6th 
cranial nerves 



^ Figure 10.22 
Another case with 
residual 3rd-nerve 
paralysis of the 
right side 
following 
meningitis. Shows 
failure of the 
superior rectus 
when the patient 
attempts to look 
upwards 


by ptosis. Ptosis gives a narrow palpebral fissure 
(Figures 10.20, 10.23; see Figure 10.27), owing to 
paresis of the levator palpebrae superioris, and there is 
compensatory wrinkling of the forehead on the same 
side. This wrinkling, due to overaction of the frontalis 
muscle, may raise the eyelid and mask the narrowing 
of the palpebral fissure, especially if the ptosis is slight. 
If the fingers are pressed firmly on the eyebrow against 
the bone, however, so as to prevent the eyelid from 
being raised by the frontalis, the ptosis at once becomes 
apparent. The pupil is fixed and dilated owing to unop- 
posed action of the sympathetic on the dilator pupil- 
lae. In 3rd and 6th nerve paralyses secondary deviation 
may also be observed, i.e. the non-paralysed muscles 
force the eye farther to the lateral angle than normal 
and this in its turn results in erroneous projection, so 
that the patient points farther to one side than the 
object really is. 



A Figure 10.23 Bilateral partial ptosis due to carcinomatous 
neuromyopathy 


Sometimes only portions of the nucleus of the 3rd 
nerve are affected, and the result is paresis of individual 
orbital muscles such as the superior or inferior rectus or 
the inferior oblique. This happens especially with cen- 
tral lesions involving the 3rd nucleus, while peripheral 
lesions of the nerve give complete paralysis. Paralysis of 
the superior rectus becomes apparent in abduction or in 
attempting to look upwards, which also reveals the 
paralysis of the inferior oblique. Adduction shows up 
the paralysis of the medial (internal) rectus. A lesion 
affecting the anterior part of the third nerve, as in some 
forms of neuropathy, will spare the fibres to the pupil 
(Figure 10.24(a) and (b)). 

Fourth-nerve paralysis 

Superior oblique paralysis is difficult to determine objec- 
tively, but on looking downwards the patient complains 
of diplopia, particularly when the eye is adducted, i.e. 
turned towards the nose. Isolated lesions of the 4th 
nerve are extremely rare. 

Sixth -nerve paralysis 

The patient is unable to move the eyeball outwards 
(Figure 10.19). Unopposed contraction of the medial 
rectus eventually leads to internal- strabismus with cor- 
responding diplopia. 

If the 6th nucleus is paralysed abduction is limited, 
i.e. the patient is unable to look towards the side of the 
lesion with the affected eye, but the unaffected eye 
moves normally (Figure 10.24(c) and (d)). 

Diplopia 

Double vision has been referred to under paralysis of the 
oculomotor muscles. The patient may complain spon- 
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A Figure 10.24 (a) Complete left ptosis due to 3rd nerve 
palsy, (b) Same case - note the normal pupil size in the left eye 
which is looking down and out. (c) Paralysis of right 6th nerve. 


Normal movement of both eyes to left, (d) Same patient. 
Paralysis of lateral movement of right eye due to right lateral 
rectus palsy 


taneously or only after questioning that he sees double. 
The diplopia may be present in all positions of the eye 
but increases when an attempt is made to move the eye 
in that direction towards which the paralysed muscle 
would normally move it. 

The symptom results from strabismus because the 
images from the two eyes do not fall on corresponding 
parts of the retina and two images are seen instead of the 
one, which is the normal result of binocular vision (Figure 
10.25). The visual axis is a line drawn from the point of 
fixation through the nodal point of the eye so as to reach 
the retina at the macular lutea. If an image falls on the 
retina to the temporal side of the macula, it is projected 
to the nasal side of space (in front of the observer), and 
vice versa. In paralysis of the internal rectus it may be 
impossible to direct the eye so that the image of the fixa- 
tion point falls on the macula. The image falls on the 
retina to the temporal side of the macula, and the object 
is falsely projected to the nasal side of the fixation spot. 
True fixation and projection take place in the unaffected 
eye, and hence crossed diplopia occurs. When the squint 
is of long standing the patient may learn to disregard the 
false image, and diplopia no longer occurs. 



A Figure 10.25 Diplopia and false projection (see text). O = 

fixation spot; 01 = fixation spot or object falsely projected to 
nasal side of space; I = image at macula; II = image on temporal 
side of macula. . (based on a drawing by Mr A. McKie Reid) 
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The position of the images as seen by the patient is 
often useful in determining the nature of the ocular pare- 
sis. The false (more peripheral) image is the one seen by 
the paralysed eye, the true one by the normal eye. 

Strabismus (squint) 

This sign has been mentioned as occurring in oculo- 
motor paralysis (Figure 10.26). Concomitant strabis- 
mus is due to an imbalance in the action of opposing 
muscles. Many cases of squint are non-paralytic and 
are called ‘concomitant’. The main differences between 
paralytic and concomitant squint may be summarized 
as follows: 

Paralytic strabismus 

1 Known cause and sudden onset 

2 Diplopia present 

3 Limitation in ocular movements 

4 Deviation of visual axis varies as the gaze is 
turned in different directions 

5 No amblyopia (blindness) 

6 False projection 

7 Vertigo may occur 

Concomitant strabismus 

1 Gradual onset in early childhood 

2 No diplopia 

3 No limitation of movement 

4 Deviation of visual axis does not vary 

5 Eye may be amblyopic 

6 No false projection 

7 No vertigo 

The descriptions which have been given of an oculomo- 
tor paralysis apply only to lower motor neuron lesions. 
If the lesion is supranuclear, individual orbital muscles 
are not affected, therefore squint and diplopia do not 
occur. Instead, muscles controlling a particular move- 
ment are paralysed. In most cases this results in conju- 
gate deviation , in which the eyes are persistently turned 
towards the side of the lesion, as the centres enabling the 
patient to gaze to the side opposite from the lesion are 
paralysed. In irritative processes there may be conjugate 
deviation towards the side opposite the lesion due to 
overaction of the affected muscles. 

Cervical sympathetic paralysis (Figures 10.27 , 10.28) 
The sympathetic may be involved by diseases in the cer- 
vical cord such as syringomyelia, or by lesions in the 
neck, such as trauma, surgical resection (Figure 10.27) 


or malignant lymph nodes. The pupil is contracted 
owing to unopposed action of the 3rd nerve. Slight 
ptosis occurs from paresis of the involuntary muscle 
fibres in the upper eyelid giving the impression of reces- 
sion of the eyeball (enophthalmos), and sweating may 
be absent on the affected side of the head and neck. This 
combination of meiosis, ptosis, and anhidrosis is known 
as Horner’s syndrome. 

Pupillary abnormalities 

Make sure first that no mydriatics have been used 
recently. 

The pupils may be abnormally dilated ( mydriasis ) in 
conditions of sympathetic overactivity, e.g. hyperthy- 
roidism and anxiety, or from the adhesions of iritis. They 
are contracted ( meiosis ) in ncurosyphilis, especially 
tabes, and in morphine poisoning. 

Inequality in the size of the pupils in lesions of the 
3rd nerve or sympathetic affecting one side only, and in 
diseases such as syphilis or iritis which may produce 
more advanced changes on one side. 



A Figure 10.26 Left exophthalmic ophthalmoplegia 


◄ Figure 10.27 
Right sympathetic 
nerve paralysis. 

The right eye shows 
ptosis, causing 
narrowing of the 
palpebral fissure, 
and meiosis from 
unopposed action 
of the 3rd nerve 
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A Figure 10.28 Right Horner’s syndrome in same patient as 
in Figure 10.36. Lesion in base of brain 


Irregularity may result from the synechiae of iritis, 
but syphilis and encephalitis are sometimes responsible. 

Argyll Robertson pupil : Argyll Robertson described 
the pupil in neurosyphilis as small, constant in size and 
unaltered by light or shade; contracts fully on conver- 
gence and dilates when effort to converge is relaxed. The 
pupils are also unequal, irregular in outline and eccen- 
tric, and the central part of the iris may be depigmented. 
The site of the lesion causing these changes in the pupil 
is probably in the pre-tectum of the midbrain behind the 
optic tract and 3rd-nerve nucleus. Diabetes is now a 
more common cause than tabes for pupillary changes of 
this kind (‘diabetic pseudotabes’). 

The myotonic pupil is a rather rare condition which 
may erroneously suggest tabes, especially as the knee jerks 
or ankle jerks are sometimes absent. The abnormality is, 
however, usually unilateral, and the affected pupil is of 
normal size or dilated. The reaction to light is lost or very 
slow and that to accommodation sluggish. The condition 
is generally found in young women and is unexplained, 
but it is not associated with clinical or spinal-fluid signs of 
syphilis. It is also known as the Adie-Holmes syndrome. 

The pupil in cerebral injury : Changes in the pupils 
provide important diagnostic and prognostic informa- 
tion after head injuries or cardiac arrest. Inequality of 
the pupils may indicate rising intracranial pressure due, 


for example, to an expanding haematoma. Dilated 
pupils unreactive to light for several minutes suggest that 
brain damage is irreversible and that further attempts to 
resuscitate the patient are unlikely to succeed. 

The 5 th or Trigeminal Nerve 
Anatomical considerations 

This nerve has motor and sensory roots. Both have their 
nuclei in the pons. The sensory nucleus also makes con- 
nections with the medulla and spinal cord through the 
substantia gelatinosa. The motor and sensory roots 
emerge from different parts of the brain but come closer 
together as they approach the trigeminal ganglion on the 
petrous portion of the temporal bone. Into this ganglion 
the sensory root enters, but the motor portion lies 
beneath the ganglion and later joins the mandibular divi- 
sion of the 5th nerve. 

From the trigeminal ganglion the three divisions of 
the 5th nerve emerge: 

1 Ophthalmic. 

2 Maxillary. 

3 Mandibular. 

These divisions are responsible for reception of sensa- 
tion from the greater part of the face, forehead, parietal 
and temporal regions, nasal and buccal mucosae and 
conjunctivae. 

The mandibular division makes connections through 
the lingual and facial nerves with the chorda tympani, 
which is responsible for the sensation of taste in the 
anterior two-thirds of the tongue. Motor fibres inner- 
vate the muscles of mastication, of which the most 
important are the temporals, masseters and pterygoids. 

Examination 

The sensory and motor functions of the nerve must be 
tested. 

Sensation 

Sensation may be tested as elsewhere in the body by the 
use of cotton wool and a pin over each area of the face 
and buccal mucosa supplied by the three divisions of 
the 5th nerve. A light wisp of cotton wool touching the 
cornea normally produces closure of the eye, but if there 
is anaesthesia of the cornea the reflex will be abolished. 
Loss of the corneal reflex may precede other signs of a 
trigeminal nerve lesion. If the 5th nerve has been paral- 
ysed for some time, serious effects may appear, espe- 
cially ulceration of the cornea and dryness of the nasal 
and buccal mucous membrane, with anosmia and dif- 
ficulty in chewing. 
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Motor power 

The position of the teeth should be noted to see if there is 
any deviation of the jaw. The temporal and masseter mus- 
cles should then be palpated while the patient clenches his 
teeth; any difference in the strength of contraction on the 
two sides is noted. The side-to-side movements (ptery- 
goids) may be tested by asking the patient to move the 
jaws in a ruminating manner against the resistance of the 
observer’s fingers. If the lesion is in the upper neuron the 
paresis is rarely marked owing to bilateral cortical inner- 
vation. The jaw jerk, scarcely detectable in health, is brisk 
when there is a bilateral upper neuron lesion above the 
level of the trigeminal motor nucleus. Wasting of the mus- 
cles of mastication will be present in lower neuron lesions 
of considerable standing, giving the face and temple on the 
affected side a hollowed-out appearance. 

Lesions 

Pontine lesions which involve the 5th nucleus often pro- 
duce pyramidal tract and other characteristic signs. 
Outside the pons the nerve may be involved by tumours 
at the base of the brain, especially in the cerebello-pon- 
tine angle, and more rarely the trigeminal ganglion or 
individual branches may be affected by tumours or neu- 
ropathies. Lesions of the upper cervical cord, such as 
syringomyelia, may involve the spinal prolongation of 
the trigeminal sensory nucleus to cause loss of facial pain 
and temperature sensation, especially over the forehead. 

Trigeminal neuralgia 

This affection of the 5th nerve needs special considera- 
tion in view of its frequency. It is commoner in old age, 
especially in women. Any or all of the three sensory 
branches may be involved, and the patient complains of 
sudden severe lancinating pain over the distribution of the 
affected divisions. The attacks are often provoked by 
touch, cold or the movements of the face in eating or talk- 
ing. The second and third divisions are usually primarily 
affected, but the first may follow. Localized tenderness is 
usually present over the same area, but there is never any 
sensory loss. Trigeminal neuralgia comes in attacks, at 
first short, but later of long duration. Long periods of 
freedom are common. The cause is usually compression 
of the sensory root by a dilated artery and rarely it may 
be an early symptom of multiple sclerosis. It must be dis- 
tinguished from other types of facial pain, e.g. those asso- 
ciated with dental and sinus disease, in which the classic 
paroxysms do not occur. A good history is imperative. 

Ophthalmic herpes (Figure 10.29) 

Herpes zoster commonly affects the first division of the 
trigeminal nerve and may result in severe and intractable 


pain, especially in older patients. Sensory loss and 
corneal ulceration may occur. 

The 7th or Facial Nerve 
Anatomical considerations 

The facial nerve arises from its nucleus in the pons, 
where its fibres course around the nucleus of the 6th 
nerve. The nerve emerges in the cerebello-pontine angle 
in company with the 8th nerve. Both enter the internal 
(auditory) acoustic meatus, but later the 7th nerve leaves 
the 8th and runs in the facial canal to its point of exit at 
the stylomastoid foramen. Thereafter the nerve is dis- 
tributed to the facial muscles, all of which it supplies 
except the levator palpebrae superioris (3rd nerve). In 
its course through the aqueduct the facial nerve gives off 
two branches which have localizing value: 

1 The nerve to the stapedius. 

2 The chorda tympani. 

In cases of facial paralysis it is often possible, if these 
anatomical data are borne in mind, to determine fairly 
accurately the part of its course in which the nerve has 
been damaged. Simultaneous involvement of the 6th 
nerve is suggestive of a pontine lesion; concurrent affec- 
tion of the 7th and 8th nerves is common in lesions at the 
cerebello-pontine angle; excessive response to sounds in 
one ear (‘hyperacusis’) indicates that the lesion has also 



A Figure 10.29 Left ophthalmic herpes 
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affected the nerve to the stapedius in the facial canal; and 
loss of taste over the anterior two-thirds of the tongue 
implies that the 7th nerve has been damaged in the facial 
canal before the origin of the chorda tympani. hi the com- 
monest type of facial lesion. Bell’s palsy, these collateral 
signs are not commonly present, as the nerve is affected 
either at or after it has left the stylomastoid foramen, or 
sometimes in its course through the temporal bone. 

Examination 

The examination of the facial nerve is primarily designed 
to test the movements of the facial muscles. The patient 
should be asked in turn to show the teeth, puff out the 
cheeks, wrinkle the forehead by looking upwards and 
close the eyes (see Figure 10.31). 

Taste on each half of the anterior two-thirds of the 
tongue should be tested as described on page 232, but 
the loss of taste is often more easily determined by ques- 
tioning. Finally, note should be taken of any abnormal 
acuity of hearing on the affected side. 

Lesions 

Facial paralysis results quite commonly from both upper 
and lower neuron lesions. 

Upper neuron paralysis 

This only affects the muscles of the lower part of the 
face, as the occipito-frontalis and orbicularis oculi mus- 
cles are bilaterally innervated from the cortex (Figure 
10.30). Vascular lesions of the brain are commonly 
responsible, the paralysis occurring on the opposite side 
to the lesion (see also page 255). The angle of the 
mouth droops, the paralysed cheek is puffed out loosely 
with each expiration. On the other hand, the forehead 
can be wrinkled normally and the eye closed (cf. lower 
neuron lesions). 

Lower neuron paralysis 

If the paralysis is complete the whole side of the face 
is smooth and free from wrinkles (Figures 10.31). The 
lower eyelid droops and the angle of the mouth sags. 
Saliva may dribble away from the mouth and tears 
flow over the lower lid. In attempting to look upwards 
or frown, the wrinkling on the normal side contrasts 
with the smoothness of the affected side. The patient 
is unable to close the eye which also rolls upwards in 
the attempt. The mouth cannot be moved so as to 
expose the teeth, and when the cheeks are puffed out 
the paralysed side balloons more than normal. 
Attention should be paid to complaint of alterations 
in taste or hearing in view of the anatomical connec- 
tions of the 7th nerve. 



◄I Figure 10.30 
Upper neuron 
facial paralysis 
(left), (a) Face at 
rest, (b) Showing 
the teeth. Note 
normal eye closure 



◄ Figure 10.31 
Lower motor 
neuron facial 
paralysis showing 
inability to close 
the left eyelid with 
upward rolling of 
the eye. Note also 
the drooping of the 
left angle of the 
mouth and loss of 
the nasolabial fold 
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If the paralysis does not improve quickly, conjuncti- 
val infections may result from inability to close the eye. 

Although the cause is often unknown, it is usually prob- 
ably due to inflammation and compression of the nerve 
within the facial canal. Other causes include tumours of 
the pons or cerebello-pontine angle (Figure 10.32), trauma, 
osteomyelitis of the petrous temporal bone due to chronic 
middle ear infection, parotid tumours and herpes zoster 
affecting the geniculate ganglion. This last condition may 
be associated with a herpetic eruption on the pinna of the 
ear (Ramsay-Hunt syndrome, Figure 10.33). 

The 8th or Vestibulo-cochlear Nerve 

It is convenient under this heading to consider the func- 
tions and disturbances of the inner ear which contains 
three different organs: 

1 The cochlea, the true organ of hearing. 

2 The three semicircular canals, constituting the 
organ of dynamic equilibrium. 

3 The two otolith organs, utricle and saccule, consti- 
tuting the organ of static equilibrium. 

The cochlear nerve carries impulses from the spiral gan- 
glion in the modiolus of the cochlea via cochlear nuclei 
in the pons and thence, via the lateral lemniscus and 
medial geniculate body, to the superior temporal gyrus 
of the opposite cerebral hemisphere. 

The vestibular nerve conveys impulses from the 
organs of equilibrium and terminates in nuclei within 
the medulla which then communicate with the cerebel- 
lum and midbrain and, by way of the vestibulo-spinal 
tract, with the spinal cord. 

The two nerves run as a common trunk in close asso- 
ciation with the 5th and 7th in the cerebello-pontine 
angle and are usually involved in pathological conditions 
affecting the region, e.g. cysts, acoustic neuromas and 
cerebellar abscesses. 

Disturbances of the cochlear system 

These manifest themselves essentially with deafness and 
tinnitus. 

Deafness 

The existence of significant hearing loss can easily be 
established by testing the patient’s ability to hear a watch 
or a soft whisper. Each ear is tested separately, the other 
being firmly occluded by the finger. The tests should be 
carried out in a room free of distracting noise, and the 
examiner should know beforehand the distance at which 
a normal ear can hear his watch or his voice. A soft 
whisper should normally be audible at about three feet. 



M Figure 10.32 
Plexiform 
neurofibroma of 
the upper arm. 

This patient also 
has a cerebello- 
pontine 

neurofibroma of the 
8th cranial nerve 



<31 Figure 10.33 
The Ramsay-Hunt 
syndrome. 
Geniculate herpes 


Tinnitus 

This symptom is variously described by the patient as 
‘ringing’, ‘buzzing’, ‘hissing’, ‘singing’ or other form of 
noise in the ear. It may precede deafness as a symptom 
of 8th-nerve disease. It is also common in ischaemia of 
the auditory apparatus due to anaemia, atheroma or 
postural hypotension and after high dosage of salicylates 
and quinine. It is most commonly present when the 
inner ear is actively deteriorating but can also occur in 
the course of middle ear disease. In some cases, fortu- 
nately rare,, distressing tinnitus can be caused by disease 
in the central nervous system, and cases have been 
recorded in which even section of the 8th nerve has 
failed to suppress the sensation. 
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Tuning-fork tests : Tuning-forks emit pure tones and 
enable more accurate information to be obtained by 
comparison of AC (air-conducted) hearing with BC 
(bone-conducted) hearing. 

Principles of tuning-fork tests : For tuning-fork tests, 
the vibration frequency should be 256, twice that used 
for testing vibration sensation in the skin. In AC hear- 
ing the sound traverses the outer and middle ears to 
reach the cochlea where it stimulates the organ of Corti. 
In BC hearing the sound traverses the skull bones to 
reach the organ of Corti. 

Thus pathological conditions in the outer and middle 
ear will reduce AC hearing but will have no effect on BC 
hearing, i.e. conductive deafness. Pathological conditions 
in the inner ear or central pathways will reduce both AC 
and BC hearing, i.e. perceptive deafness. 

In other words, if BC is normal, the inner ear must 
be normal, but if BC is reduced, the inner ear or central 
pathways are at fault. 

Schwabacb’s test is the simplest of all. The examiner, 
assumed for simplicity to have normal hearing, strikes 
the fork and places it on the subject’s mastoid asking 
him to indicate when the sound becomes inaudible. The 
examiner then places the fork on his own mastoid. If he 
can still hear it, the patient’s BC is reduced and the diag- 
nosis is perceptive deafness. 

Rinne’s test : In a case of conductive deafness, bone 
conduction (BC) is normal and found to be greater than 
air conduction (AC): thus, when AC is no longer heard 
at the external auditory meatus the tuning-fork can still 
be heard when placed on the mastoid process. 

In perceptive deafness AC and BC will be impaired 
by both routes. If such a hearing loss is confined to one 
ear, comparison with the normal ear will reveal 
increased perception for both AC and BC. 

Weber’s test : If a tuning-fork is placed in the midline 
of the skull, the sound reaches both inner ears by bone 
conduction (i.e. not by the normal route through the 
middle ears). Thus so long as the inner ear is normal (as 
in middle ear deafness) the sound aroused by such a fork 
is unaffected. If, however, the inner ear is impaired the 
sound evoked is also impaired (Figure 10.34). Now con- 
sider a patient with unilateral deafness. If the lesion is 
in the inner ear, the sensation is quieter on that side than 
on the normal side, i.e. the patient lateralizes to the 
healthy ear. But in unilateral conductive deafness the 
sensation from the deaf ear is just as great as from the 
normal ear and therefore the sound does not lateralize. 
Indeed, the sound may actually lateralize to the deaf ear 
because the conduction defect has excluded background 
noise. The student should test this observation for him- 
self by occluding one external meatus and applying the 



A Figure 10.34 Weber’s test. (Reproduced from Clinical 
Examination of the Patient by John Lumley and Pierre-Marc G. 
Bouloux, Butterworth-Heinemann, 1 994) 


tuning-fork to the centre of his forehead. The sound will 
be louder on the side of the occlusion. 

Limitation of tuning-fork test: The above tests 
often give valuable qualitative information but are 
unable to give quantitative estimates of auditory 
acuity. For the latter purpose the otologist now 
depends on the audiometer. A more serious weakness 
of tuning-fork tests is that bone-conducted vibrations 
reach all parts of the skull irrespective of where the 
fork is placed. Thus the examiner ostensibly testing BC 
on the right ear may obtain misleading answers 
because the patient will also be hearing with his left 
ear. In audiometry this error is obviated by masking 
the opposite ear, i.e. temporarily obtunding it with a 
special noise which blocks out the testing tone. For a 
full account of audiometry the student is referred to 
specialist textbooks on otology. 

Disturbances of the vestibular system 
These include vertigo and nystagmus. 

Vertigo 

Many conditions, including some of psychological origin, 
are associated with vague sensations of dizziness or light- 
headedness. True labyrinthine vertigo involves a sense of 
movement, usually rotation, in relation to the environment. 
In its most severe form, vertigo is accompanied by vomit- 
ing, pallor, sweating and an inability to remain upright. The 
spinning sensation is made worse by movement, and the 
patient usually lies motionless with the eyes tightly closed. 
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Positional vertigo is a transient feeling of dizziness 
when the head is placed in certain positions, especially 
dorsiflexion. This can be due to disorder of the otolith 
mechanism. If a patient complains of positional vertigo, 
the effect of posture should be determined. The head is 
lowered to beyond the horizontal offering support if 
required. The development of nystagmus recorded either 
immediately or after an interval indicates positional nys- 
tagmus. The patient should be warned that vertigo may 
develop and asked if the symptoms resemble those of the 
presenting complaint. 

Meniere’s syndrome is caused by pathological changes 
within the inner ear. Usually all three end-organs are 
affected to a greater or lesser degree. Thus: 

1 The semicircular canals set up sensations of move- 
ment of varying severity as described above. 

2 The cochlear disturbance reveals itself with tinnitus 
and deafness. 

In a typical attack the patient complains of intense rota- 
tional dizziness, sweats, nausea and vomiting and may show 
nystagmus. The episode lasts for some hours and slowly 
subsides although some unsteadiness, deafness and tinnitus 
may persist for weeks and, in severe cases, may become per- 
manent. Remissions last for months if not years. 

Nystagmus 

Nystagmus, i.e. uncontrollable pendular movement of 
the eyes, can arise from: 

1 Disturbance of visual function. 

2 Disturbance of labyrinthine function. 

3 Disturbance of the central nervous system with 
involvement of the visual pathways. 

In congenital blindness the eyes, lacking a focal point, 
oscillate aimlessly. Miner’s nystagmus is not fully 
explained, but may have some connection with poor 
illumination. Optokinetic nystagmus is characteristically 
seen in railway passengers gazing at the passing scenery. 
The eyes fix on a certain point (e.g. a telegraph pole) and 
follow it until further fixation becomes impossible. They 
then rapidly jerk back to a new focal point and so the 
process continues. 

Labyrinthine nystagmus is due to disturbance of the 
semicircular canals. As there are three sets of canals, in 
three planes in space, nystagmus can occur in three direc- 
tions, i.e. horizontal, vertical and rotary. Characteristically, 
there is a slow component and a quick component. 

Nystagmus of central origin occurs in lesions which 
involve the cerebellum and vestibular apparatus, or the 


pathways in the pons and medulla between these. The 
commoner neurological disorders include disseminated 
sclerosis, tumours and other lesions of the cerebellum, 
and more rarely tumours and syringomyelia affecting 
the pons or medulla, and Friedreich’s ataxia. 

Irrigation of the ear, with either hot or cold water, sets 
up convection currents in the endolymph of the semicir- 
cular canals and so produces nystagmus. A similar effect 
can be produced by rotating the patient in a special rotat- 
ing chair. By evaluating the nystagmus under such con- 
trolled conditions of stimulation, useful information can 
be obtained, not only about the labyrinth but also about 
the vestibular tract in general. The absence of nystagmus 
when the ear is irrigated with cold water is one of the cri- 
teria used in the diagnosis of brain death (see Chapter 16). 

For details of caloric and rotary tests otological text- 
books should be consulted. 

The 9th or Glossopharyngeal 
and 10th or Vagus Nerves 
Anatomical considerations 

The glossopharyngeal and vagus nerves are usually con- 
sidered and examined together owing to their close asso- 
ciation. They arise in medullary nuclei and leave the base 
of the skull through the jugular foramina. 

The 9th nerve carries taste fibres from the posterior 
third of the tongue and innervates certain of the muscles 
concerned in swallowing, but in its motor function the 
nerve overlaps with the vagus. 

The 10th nerve has a wide distribution and consti- 
tutes an important part of the autonomic nervous 
system, carrying parasympathetic fibres to the heart, 
lungs and gastrointestinal tract. Special physiological 
tests are needed to examine the visceral functions of the 
vagus nerve, although some of its autonomic effects may 
be evident in such signs as bradycardia (vagal over- 
action) or diarrhoea (vagal suppression). Direct clinical 
examination of the vagus depends chiefly upon testing 
the function of the branches to the voluntary muscles of 
the pharynx, soft palate and larynx. 

Examination 

1 The sensation of taste is tested in suspected lesions 
of the 7th and 9th nerves. The anterior two-thirds 
of the tongue may show loss of taste sensation in 
7th-nerve lesions, and the posterior third when the 
glossopharyngeal nerve is affected. 

Substances that are sweet, salt, sour and bitter 
(sugar, salt, vinegar and quinine) should be used in 
turn by placing a little on one-half of the anterior 
two-thirds of the tongue. The patient should not 
speak, but write down what he tastes. A weak 
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galvanic current is recognized as a metallic taste and 
is particularly useful in testing the posterior third 
(glossopharyngeal nerve). 

2 Test the pharyngeal reflex by tickling each side of 
the pharynx with a wooden spatula (Figure 10.35). 
Unilateral abolition of the reflex only results from 
organic lesions. In these cases the pharynx will 
move like a curtain towards the normal side. 
Bilateral abolition of the palatal reflex is sometimes 
found in hysterical subjects. 

3 Ask the patient to say ‘Ah’. Normally the uvula 
moves backwards in the median plane, but in vagal 
paralysis it is deflected to the normal side. 

4 Note any difficulty in deglutition or speaking. In 
vagal paralysis regurgitation of food through the 
nose and a nasal voice sometimes occur. 

5 Hoarseness or aphonia calls for a laryngoscopic 
examination. The left recurrent laryngeal branch of 
the vagus may be damaged by mediastinal tumours, 
causing abductor paralysis. 

The effects of a supranuclear lesion of the vagus are 
discussed under Pseudobulbar paralysis (page 256). 

The 11th or Spinal Accessory Nerve 

The spinal accessory nerve supplies the sternomastoid 
and trapezius muscles. It emerges from the skull through 
the jugular foramen, and has relations centrally with the 
9th and 10th nerves. 

Examination 

The patient should be asked to shrug his shoulders, 
when the trapezii come into action, and then to rotate 
the head against resistance, in which the sternomastoid 
of the opposite side is employed (Figure 10.36). 

^ Figure 10.36 
Paresis of the 
right trapezius in 
llth-nerve 
paralysis. The 
patient is shrugging 
the shoulders: the 
left moves upwards 
normally, but not 
the right 


Sometimes in llth-nerve paralysis the. vertebral border 
of the scapula stands out, rather like the ‘winged 
scapula’ of serratus anterior paralysis. 

The 12th or Hypoglossal Nerve 

The hypoglossal nucleus is in the medulla, the upper 
portion of which is in the floor of the 4th ventricle near 
the midline. The nerve fibres pass through the medulla 
to emerge between the olive and the pyramid from 
where they pass across the posterior fossa. The nerve 
leaves the skull through the hypoglossal canal and 
having passed downwards and forwards towards the 
hyoid bone turns medially and then downwards over the 
carotid arteries from where it reaches the tongue. 

Examination 

The patient should be asked to protrude the tongue. In 
lower neuron paralysis the affected side is wasted, 
wrinkled and may display fasciculation (Figure 10.37). 



A Figure 10.35 Gag reflex. The anterior fauces on each side 
are gently touched with a wooden spatula. (Reproduced from 
Clinical Examination of the Patient by John Lumley and Pierre- 
Marc G. Bouloux, Butterworth-Heinemann, 1994) 


Figure 10.37 
Left hypoglossal 
palsy showing 
atrophy of the 
tongue 
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The tongue deviates to the affected side as in cases of 
facial paralysis, but in the latter the deviation can be 
rectified by straightening the corner of the mouth with 
the fingers. Dysarthria is often present. More com- 
monly, as in motor neuron disease, there is bilateral 
involvement of the tongue. Abnormality can then be 
detected by noting crenation of the edges of the tongue 
and generalized fasciculation; the latter should be 
looked for when the tongue is at rest within the mouth. 
In supranuclear lesions of the 12th nerve the tongue 
may be small and immobile, resulting in dysphagia and 
dysarthria (see also page 256). 

THE MOTOR SYSTEM: 

ANATOMICAL AND PHYSIOLOGICAL 
CONSIDERATIONS 


The neurons responsible for voluntary motor action run 
in two relays. The first extends from the cortical cells in 
the motor area, which is found in the precentral gyrus, and 
is distributed to cranial nerve nuclei and to different parts 
of the spinal cord, there to terminate with internuncial 
neurons in the grey matter of the ventral horns. These in 
turn synapse with the anterior horn cells which give rise 
to the motor nerve root supplying voluntary muscles. To 
the first relay the name upper motor neuron is given; to 
the second lower motor neuron (Figure 10.38). 

The Upper Motor Neuron 

The upper motor neuron starts in the precentral gyrus 
(area 4) in groups of cells which control movements 
rather than individual muscles. These cells are arranged 
in a fashion which has been proved experimentally and 
is shown on the accompanying diagram (Figure 10.39). 
It will be observed that the motor area covers a consid- 
erable region of the cortex, and it follows that a small 
lesion may affect only a small part of the motor area, 
e.g. that governing movements of the hand, and lead to 
a strictly limited paralysis. 

From these cortical cells, projection fibres known as 
the corticospinal (pyramidal) tract pass through the sub- 
stance of the brain in the corona radiata , converging 
towards the internal capsule , where they are densely 
packed. The result of quite a small lesion in this region 
may be an extensive paralysis - usually the face, arm and 
leg on the contralateral side. The position of the fibres 
in the anterior two-thirds of the posterior limb and in 
the genu of the internal capsule is shown in Figure 
10.40. The relative position of the motor fibres for dif- 
ferent parts of the body is not the same as in the motor 
cortex. (Cf. Figure 10.39.) 


Sensory fibres and visual paths in the capsule may be 
involved simultaneously with the motor fibres but lie 
more posteriorly. 

From the internal capsule the fibres pass through 
the midbrain and pons to the medulla (oblongata), 
where the bulk of them decussate and travel down the 
lateral columns of the spinal cord as the crossed corti- 
cospinal tract. The few fibres which do not decussate, 
but form the uncrossed corticospinal tract, have little 
clinical importance (Figure 10.38). 

In the brainstem some of the fibres terminate in rela- 
tionship with the nuclei of the cranial nerves. They form 
the upper neurons of these nerves, the lower neurons 
starting from each cranial nerve nucleus. 

As in the internal capsule, the dense aggregation of 
corticospinal tract fibres in the midbrain, pons and 
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M Figure 10.39 Motor and sensory 
homunculi showing proportional 
somatotopic representation in the 
cortex. (After Penfield W. and Rasmussen 
T. (1950) The Cerebral Cortex of Man, New 
York, Macmillan) 


medulla renders a lesion in these parts unusually disas- 
trous in its results. Paralysis is often extensive and bilat- 
eral, and other brainstem structures (sensory fibres, 
cranial nerve nuclei, etc.) may be damaged. 

The fibres of the corticospinal tracts pass along the 
spinal cord for a varying distance, some ending in the 
upper and some in the lower segments of the cord in 
close proximity to the anterior horn cells. Between the 
terminations of the corticospinal fibres and the anterior 
horn cells there appear to be short internuncial neurons. 

The results of corticospinal tract destruction will 
vary with the level at which the tract is interrupted: 
for example, if in the cervical regions, both arms and 
legs will be paralysed; if in the lower thoracic regions, 
only the legs. Certain movements, notably of the upper 
part of the face, the jaw and the larynx, are bilaterally 
represented in the cortex and are therefore little 
affected by unilateral lesions of the corticospinal 
system. Bilateral lesions may cause dysarthria and dys- 
phagia (see page 256). 

Motor apraxia 

This is defined as an inability to perform a purposeful 
movement. An intention begins in the auditory associa- 
tion cortex of the dominant hemisphere, passes to the 
parietal cortex and enters the premotor cortex and finally 
the motor cortex. Interruption to this pathway at any 
point may result in an ideomotor apraxia. It should be 
noted that whole body movements are relatively well pre- 



A Figure 10.40 The components of the right internal 
capsule: horizontal section. (After Carpenter M. B. and Sutin J. 
(1983) Human Neuroanatomy. Baltimore, Williams and Wilkins) 


Chamberlain’s Symptoms and Signs in Clinical Medicine 


served even when ideomotor apraxia is substantial. This 
may be tested for by giving the patient with apparently 
normal function of his limbs and no paralysis of the 
hands a box of matches instructing him to strike one. He 
is unable to take a match out of the box and strike it. 

The Lower Motor Neuron 

From the anterior horn cells, fibres pass out as the ante- 
rior nerve roots to become eventually the peripheral 
nerves, in many of which sensory fibres are present. The 
motor fibres end in the voluntary muscles. This lower 
neuron may be interrupted by lesions in the anterior 
horn cells, in the nerve roots, in the peripheral nerves, 
or at the termination in the muscle (motor end-plate). 
The results will differ in the distribution of the paraly- 
sis, and the effects of a lesion of the anterior horn cells 
or nerve roots will be entirely motor; in peripheral nerve 
damage sensory changes often occur as well. 

The lower motor neuron is influenced by the upper 
neuron and also by the extrapyramidal system, and mod- 


ifications of muscle tone and reflexes result when the cor- 
rect balance between these neurons is lost (see Table 10.2). 
The trophic changes often found in diseases chiefly affect- 
ing the lower neuron are due mainly to associated damage 
to the sensory and autonomic systems. 

Anterior horn cells: muscle weakness and fasciculation. 
Nerve roots: muscle weakness. 

Peripheral nerve: muscle weakness and sensory loss. 
Motor end plate: myasthenia gravis syndrome. 

The Extrapyramidal System 

The basal ganglia are located in the fore- and midbrain 
and include the putamen, globus pallidus, caudate 
nucleus, substantia nigra and red nucleus. The basal gan- 
glia receive impulses from the cerebral cortex, thalamus 
and reticular formation and connect with the anterior 
horn cells via the striospinal fibres, vestibulospinal, 
rubrospinal, tectospinal and reticulospinal tracts. 


CLINICAL DISTINCTION BETWEEN UPPER 
AND LOWER MOTOR NEURON LESIONS 

Upper neuron 

Lower neuron 

Paralysis affects movements 
rather than muscles 

Individual muscles or groups of 
muscles affected 

Wasting only from disuse, 
therefore slight. Occasionally 
marked in chronic severe lesions 

Wasting pronounced 

Spasticity of ‘clasp-knife’ type. 
Muscles hypertonic 

Flaccidity. Muscles hypotonic 

Cyanosis and oedema may result 
from disuse; no gross trophic 
changes (except in infantile 
hemiplegia) 

Skin often cold, blue and shiny. 
Ulceration may result 

Tendon reflexes increased 
(see page 246). Clonus often 
present 

Tendon reflexes diminished or 
absent 

Superficial reflexes diminished or 
modified (see page 250). Note 
especially absent abdominal 
reflexes. Babinski and Hoffmann 
signs, and increased jaw jerk 

Superficial reflexes often unaltered 
unless sensation is also lost or 
when appropriate LMN is 
interrupted 

Associated movements sometimes 
present 

No associated movements. 
Fasciculations and myotatic 
irritability often present 
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In summary, these ganglia and tracts bring the anterior 
horn cells of the spinal cord under the influence of the sub- 
cortical nuclei which therefore modify the programme of 
muscular action. The basal ganglia integrate components 
of skilled motor tasks such as writing and walking. 

Lesions of the extrapyramidal system do not result 
in paralysis but interfere with the delicate precision char- 
acterized in perfect movement. For example, lesions of 
the globus pallidus lead to increased duration of move- 
ment in the contralateral limbs whilst loss of inhibition 
caused by lesions of the red nucleus may lead to invol- 
untary movement of the contralateral limbs. 

The Cerebellum 

This part of the brain lies closely packed below the 
tentorium in intimate contact with the pons and 
medulla and the cranial nerves (5-12) which take 
origin in the neighbourhood. It is not surprising, there- 
fore, that lesions of the cerebellum are frequently 
accompanied by signs of involvement of these neigh- 
bouring structures. 

The cerebellum has elaborate connections with other 
parts of the nervous system, notably with the vestibular 
organs, the cerebral cortex and pons, and the spinal cord. 
These connections make the explanation of cerebellar 
symptoms complex, but, in general, muscular co-ordi- 
nation depends upon the connections of the cerebellum 
with the higher parts of brain, while tone and equilib- 
rium are more particularly associated with its connec- 
tions with the lower parts. Modern work tends to assign 
disturbances of equilibrium to the flocculo-nodular lobe, 
while hypotonia and disorders of movement appear to 
be related to the neocerebellum. 

SYMPTOMS OF DISEASE OF 
THE MOTOR SYSTEM 


The chief symptoms of motor system disease are weak- 
ness, stiffness, unsteadiness and tremor. 

Weakness 

The patient may complain merely of weakness in a 
limb or other part of the body. To this the name pare- 
sis is given. When the part is immovable or nearly so 
the term paralysis is applied. A paralysis affecting one 
side of the body is known as hemiplegia; if it is con- 
fined to one limb, monoplegia; if it affects both legs, 
paraplegia; or both arms and both legs, either tetraple- 
gia or quadriplegia. Paralysis is as obvious to the 
patient as to the doctor; paresis may only be discov- 
ered on examination. 


In upper neuron lesions paralysis is, to some extent, 
selective. The limbs are affected more than the trunk, 
and smaller and more precise movements of the hands 
are usually interfered with more than the grosser move- 
ments, e.g. of the shoulders (Figure 10.41). In the lower 
limb dorsiflexion of the ankle is usually affected and also 
flexion at the knee and hip, while extension at the knee, 
hip and toes is little affected. 

Paralysis arising from the lower neuron lesions affects 
individual muscles or groups of muscles controlled by 
particular segments of the cord. Knowledge of the seg- 
mental control is of localizing value, e.g. in spinal cord 
compression, and the table indicates the motor distrib- 
ution of the main spinal segments (Table 10.3). 

Stiffness 

Stiffness in one or more limbs may be due to spasticity 
from interruption of the corticospinal tract. The rigid- 
ity of extrapyramidal disease is more generalized and 


PRINCIPAL SEGMENTAL 
REPRESENTATION OF MUSCLES 

C4 

Scaleni, trapezius, levator scapulae, 
diaphragm 

C5 

Levator scapulae, scaleni, supraspinatus, 
rhomboids, infraspinatus, teres minor, 
biceps, brachioradialis, deltoid, 
supinator longus, serratus anterior, 
pectoralis major (clavicular part) 

C6 

Subscapularis, pronators, teres major, 
latissimus dorsi, serratus anterior, 
pectoralis major 

C7 

Triceps, extensors and flexors of wrist 
and digits 

C8 

Small hand muscles 

Thl 

Interossei and small hand muscles 

Thl to 10 

Intercostals 

Th5 toll 

Abdominal muscles 

LI 

Quadratus lumborum 

L3 

Sartorius, adductors of hip, iliopsoas 

L4 

Quadriceps femoris, abductors of hip 

L5 

Flexors of knee 

SI 

Calf muscles 

S2 

Small foot muscles 

S3, 4 

Pelvic muscles 


A Table 10.3 
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A Figure 10.41 Diagram to show the 
extent of the upper and lower motor 
neurons and the effects of a lesion in 
different parts of the motor system. Only 
the common positions for a lesion have 
been illustrated 


may lead to stiffness of the neck and trunk muscles as 
well as the limbs. Dysphagia and dysarthria may also 
occur in extrapyramidal or bilateral pyramidal lesions. 

Unsteadiness 

Patients with cerebellar dysfunction will complain of loss 
of balance with a tendency to fall towards the side of the 
lesion. They may feel unable to control the movements of 
their hands for everyday purposes such as writing, shaving 
and eating. They may also notice inco-ordination of speech. 

Tremor (see also page 240) 

A persistent rhythmic tremor at rest can be one of the 
most disabling symptoms of extrapyramidal disease; the 


patient may find that the tremor is influenced by emo- 
tion. The action or intention tremor of cerebellar origin 
occurs mainly when a movement is attempted so that 
the patient’s purpose is frustrated. The clonic tremor of 
pyramidal disease usually affects the lower limb and 
tends to occur when the foot is held in dorsiflexion 
because of stretching of the Achilles tendon. 

PHYSICAL SIGNS OF DISEASE OF 
THE MOTOR SYSTEM 


The prime function of the motor system is to permit pre- 
cise and well-ordered voluntary contractions of the mus- 
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cles. The examination of the motor system is firstly con- 
cerned, therefore, with testing this movement. Many 
incidental observations are made, however, which have 
a direct or indirect bearing on the integrity of the motor 
neurons. Briefly these fall under the following headings: 
trophic changes, atrophy or hypertrophy of muscles; fas- 
ciculations and myotatic irritability; contractions and 
contractures; involuntary movements; abnormal pos- 
tures and gaits. Inspection is the chief method by which 
these physical signs are elicited, and they are often noted 
before muscular power and tone are tested. In the inter- 
pretation of these abnormal signs, the integrity of the 
sensory system and reflex arcs must be taken into 
account (see below), but the signs are more conveniently 
described in the present section. 

Trophic changes 

The colour, temperature and texture of the skin should 
be recorded and any oedema or ulceration noted. 

Such changes may result from neurological disease 
which causes sensory loss, e.g. peripheral neuropathy and 
syringomyelia, from disturbances of the autonomic ner- 
vous system and sometimes from disuse. 

Atrophy and Hypertrophy 

The contour and size of the muscles should be noted. 

Atrophy is a characteristic of lower motor neuron 
lesions (Figure 10.42), but also occurs in the myopathies 
(page 259) and to a lesser extent from disuse, especially 
in rheumatoid arthritis. 

For accuracy the circumference should be measured 
and compared with the normal side. Each limb must be 
measured at the same level. In the case of the legs, for 



▲ Figure 10.42 Wasting of the small muscles of the hand. 
From a case of progressive muscular atrophy. Note 
especially the flattened thenar eminences 


example, the measurement may be made 15 cm below 
the lower border of the patella with the limbs extended. 
The distribution of the atrophy helps in diagnosis, tend- 
ing to be distal in neuronal disease and proximal in cer- 
tain myopathies. 

Hypertrophy is more difficult to recognize. Slight 
grades may result from increased occupational use of 
certain groups of muscles, or occasionally as a develop- 
mental defect. Without such cause, the presence of 
apparent muscular hypertrophy usually suggests mus- 
cular dystrophies. In the pseudohypertrophic form of 
muscular paralysis the relatively great calves and but- 
tocks stand out in marked contrast with the atrophic 
flexor muscles of the thighs. 

Fasciculations and Muscular Irritability 

Fasciculations are not uncommonly seen in chronic degen- 
erative lesions of the anterior horn cells, particularly pro- 
gressive muscular atrophy and amyotrophic lateral 
sclerosis. They may be provoked by tapping. The muscle 
fibres produce a quivering of the skin by their irregular 
contractions. Fasciculation can be an important early sign 
of motor neuron disease and can occur in muscles which 
are not grossly wasted. Fasciculations may occur even in 
health and should not be regarded as pathological unless 
the patient is warm and relaxed, for shivering from any 
cause may give rise to similar movements. Nor should they 
be confused with myokymia, a familiar and harmless phe- 
nomenon in which there is twitching of the orbicularis 
oculi or less commonly other muscles (‘live flesh’). Wasting 
muscles as in lower neuron lesions are often irritable and 
contractions can be produced easily by a light tap. 

Contractions and Contractures 

When a group of muscles is paralysed the action of unop- 
posed groups causes the limb to assume an abnormal posi- 
tion. This happens by virtue of muscular contraction . In 
time fibrotic changes take place in the paralysed muscles 
and their tendons, resulting in true contractures, which are 
of a permanent and progressive nature. The effects of con- 
traction (see Muscle tone - rigidity, page 244) can be over- 
come by passive movement, but this is not possible with 
contractures unless considerable force is used. 

In upper neuron lesions affecting the corticospinal 
tracts alone, e.g. cerebral hemiplegia and spinal paraple- 
gia, the limbs are in an extended position; but if the lesion 
also involves the extrapyramidal tracts below the vestibu- 
lar nucleus, an attitude of flexion in the limbs results. 
Paraplegia in flexion is thus indicative of a more severe 
lesion of the spinal cord than paraplegia in extension. 

The attitude resulting from these types of paralysis may 
become permanent if contractures are allowed to ensue. 
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Involuntary Movements 

If movements of the limbs, face or trunk are observed, 
their exact distribution and type must be recorded. 
Factors aggravating or diminishing the movements 
should also be noted, especially the effect of voluntary 
movement, sleep and emotion. 

Choreiform movements 

Choreiform movements arc irregular and spontaneous. 
They are quick and apparently purposeless and may 
occur anywhere in the body but may be predominant on 
one side (hemichorea). Emotion and voluntary effort 
usually increase them, but during sleep they disappear. 

They are seen in rheumatic chorea (Sydenham’s 
chorea), popularly but incorrectly called ‘St Vitus’s 
dance’, a disease which has now become uncommon. 
Children are most frequently affected, and the involun- 
tary movements cause the child to drop things and to 
‘pull faces’. Weakness of the affected side is common, 
and may be so extreme as to be called ‘paralytic chorea’. 
Particular signs such as the jack-in-the-box tongue, a 
rapid protrusion and withdrawal of the tongue, depend 
upon the inability to sustain posture. The syndrome of 
chorea is in all probability attributable to lesions in the 
extrapyramidal system though possibly cortical. 

In Huntington’s chorea similar involuntary move- 
ments are seen, but as this disease is familial and occurs 
in the fourth and fifth decades and is associated with 
progressive dementia, no difficulty is found in distin- 
guishing it from rheumatic chorea. Moreover the move- 
ments are slower. Unlike the movements of rheumatic 
chorea they are probably a release symptom due to a 
lesion of the basal ganglia. 

Athetosis 

In cases of hemiplegia of long duration, especially infan- 
tile hemiplegia, peculiar slow ‘snake-charming’ move- 
ments may be seen, known as ‘athetosis’. They chiefly 
affect the hands and consist of alternate flexion and exten- 
sion at the wrists and fingers, with spreading of the latter. 

Athetosis is only seen when some degree of voluntary 
movement is retained by the paralysed limb. Occasionally 
the movements occur in the feet (hyperextension of the 
big toe), and great facial contortion may result if the affec- 
tion is bilateral. The phenomenon is thought to arise from 
a lesion in the extrapyramidal system and its cortical con- 
nections and is sometimes found without upper neuron 
signs. It is in the nature of a release symptom. 

Hemiballismus 

Hemiballismus is a swinging movement of violent nature 
of an arm and leg. The movements are of greatest ampli- 


tude at the shoulder and hip, but the affected limbs are 
usually flaccid. A vascular lesion is the usual cause when 
it affects the contralateral subthalamic nuclei. 

Habit-spasms and tics 

It is sometimes difficult to distinguish choreiform move- 
ments from the more purposive movements seen in 
habit-spasms and tics. These are of many different types. 
Some are very simple, such as shrugging the shoulders 
or blinking the eyes; others are highly complex, affect- 
ing many groups of muscles and perhaps associated with 
verbal abnormalities such as the frequent uncontrollable 
repetition of the same word or sentence. A more 
common and special form is a stammer. 

The most important point of distinction from chorea 
is the repetition of the same movements, though a new 
movement may replace an old one. The movements may 
go on for much longer than chorea, e.g. months, with- 
out much variation in intensity. Disease of the eyelids 
may, for example, cause blepharospasm, which normally 
passes away when the local cause is cured. There will be 
no other abnormal physical signs. 

Tremors 

Tremors are shaking movements, fine or coarse, which 
are usually most evident in the hands but may affect the 
head (‘titubation’) or other parts of the body. 

Tremors of metabolic origin may be fine, as in hyper- 
thyroidism (see Chapter 12), or irregularly coarse or 
flapping as in hepatic, renal and respiratory failure (see 
Chapters 4, 5 and 6). Fine or coarse tremors may also 
be seen in certain toxic states such as alcoholism. If the 
patient is asked to extend the arms, fine tremors can be 
felt by touching the fingers lightly or seen by using the 
technique shown in Figure 10.43. Coarse flapping 
tremors are brought out by full extension of the wrists 
when the arms are outstretched. 



A Figure 10.43 A method of demonstrating fine tremors by 
laying a thin piece of cardboard on the outstretched hand 
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Tremors of neurological origin are of two kinds: 
static and action. 

Static tremors are those which are relatively inde- 
pendent of movement or posture. The classic example 
is the rhythmic 3-5 per second coarse tremor of 
Parkinsonism which often first affects the index finger 
and thumb of one hand (‘pill-rolling’). This is followed 
later by flexion-extension movements of the wrist and 
pronation-supination movements of the forearm. In its 
early stages, the tremor is inhibited for a few seconds 
by skilled activity but later may spread to involve the 
whole body. 

Action tremors are usually evident on voluntary move- 
ment or during the active maintenance of a posture; they 
are common in adults and tend to increase with age. They 
are aggravated by emotional tension and quite often sup- 
pressed by alcohol. The tremors are fine affecting the 
hands, head and voice. The tremor best demonstrated by 
voluntary movement is that characteristic of cerebellar 
dysfunction (intention tremor). An intention tremor is 
illustrated by asking the patient to touch the tip of the 
nose accurately with the tip of his index finger when the 
excursion of the involuntary movement will increase as 
the finger approaches the nose (see Figure 10.64). 

Another form of action tremor is the clonic tremor 
of a pyramidal tract lesion. Although this may occur 
spontaneously, it is usually provoked by dorsiflexion of 
the foot when the patient puts his toes on the ground. 

Convulsive Movements 

These are described on page 279. 

A rare type is myoclonus which consists of a sudden 
shocklike contraction producing recurring muscle jerks. 
The movements may be generalized or confined to one 
part of the body. When the palate is involved the patient 
may have noticed an inability to sustain an even pitch 
when speaking or singing. This usually follows damage 
to the brainstem from cerebrovascular disease, but 
myoclonus may be an expression of a familial tendency 
with or without epilepsy and of encephalopathies such 
as Creutzfeld-Jacob disease or subacute sclerosing 
encephalitis. 

Abnormal postures 

The posture of the patient, both erect and recumbent, 
must be observed when possible. Abnormal postures 
may be observed when the proper control of muscular 
tone and movement is affected. Lesions of the motor 
neurons - upper, lower and extrapyramidal - and of 
those tracts such as the posterior columns and cerebel- 
lar tracts which convey proprioceptive sensations may 
each result in altered posture. 


Upper Neuron Lesions 

In hemiplegia the paralysed arm is adducted, flexed at 
the elbow, fingers and wrist, and the forearm 
pronated. The hip also is adducted, the knee extended 
and the foot often inverted and plantar flexed. (See 
Figure 10.46.) 

Lower Neuron Lesions 

These include lesions of the anterior horn cells, nerve roots 
and peripheral nerves. They cause different types of pos- 
ture dependent upon the groups of muscles paralysed. The 
posture will result at first chiefly from unopposed action 
of antagonistic groups of muscles, but later the contrac- 
tures in the paralysed muscles may overcome this and 
cause a more permanent abnormal attitude of the limb. 

Thus a lesion which picks out the extensor muscles 
of the wrist will result in the familiar ‘wrist drop’, seen 
in certain cases of peripheral neuropathy or lesions of 
the radial nerve. (See also Erb-Duchenne paralysis, 
page 257.) Other examples include the posture of the 
hand in ulnar and median nerve paralysis and in pro- 
gressive muscular atrophy (Figure 10.44) and the result 
of paralysis of the long thoracic nerve (winged scapula, 
Figure 10.45). 



A Figure 10.44 (a) Claw hand (main-en-griffe) from a case of 

progressive muscular atrophy. Showing the wasting of the 
interosseous muscles, (b) Another view of the same hand 
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A Figure 10.45 Winging of the scapulae from weakness of 
both serrati anterior in muscular dystrophy 


Extrapyramidal system 

Lesions may result in Parkinsonism and cause an 
increase of tone in the flexor muscles in particular, and 
the result is an attitude of flexion. The patient stands 
with the knees slightly bent, the shoulders drooping and 
the chin sunk into the chest. The arms are partially 
flexed at the elbows and the hands at the metacar- 
pophalangeal joints; but extension occurs at the wrists 
and interphalangeal joints. The lack of movement of the 
facial muscles is responsible for the vacant expression 
(Figure 10.77). 

Lesions of Sensory and Cerebellar Systems 
An example of the former is tabes dorsalis (affecting the 
posterior columns, see page 269) which leads to loss of 
tone in the muscles and sometimes modifies the posture. 
In tabes the hypotonus may result in abnormal exten- 
sion at the knee joints - genu recurvatum. To preserve 
balance the patient stands with the feet well apart. 
Cerebellar lesions have a similar effect. 

Abnormal Postures at Rest 

Even when the patient is confined to bed, suggestive pos- 
tures may be discovered. The retraction of the head and 
arching of the back (opisthotonos) are valuable signs of 
meningeal irritation; deviation of the head and eyes to 
one side is often seen in cerebral haemorrhage. 

In dystonia , abnormal postures result from the con- 
traction of antagonistic muscles and may be generalized 


or localized to one area, e.g. torticollis. The acute onset of 
dystonia is most often seen as a side effect of drug therapy 
such as Phenothiazines, Levodopa and Metoclopramide. 

Gaits (Table 10.4) 

The study of the gait is complementary to that of the 
posture in a neurological case. 

The patient should be asked to walk across the floor 
with the legs uncovered and unhampered by clothes. 

Spastic gaits are probably the commonest abnormal 
type. They result from upper motor neuron lesions such 
as hemiplegia and paraplegia. 

In hemiplegia the affected limb is stiff and extended 
with the foot plantar-flexed. To avoid catching the toe 
against the ground at each step, the limb is sometimes 
circumducted in the arc of a circle (Figure 10.46). 

The ‘scissors’ gait of diplegia results from contrac- 
tures in the adductors of the thighs and is seen in the 
cerebral diplegia of children (Little’s disease). The legs 
may cross in the act of walking (Figure 1 0.47). 

Various types of paraplegia resulting from spinal cord 
compression, disseminated sclerosis, etc. cause bilateral 
stiffness of the legs and plantar flexion of the feet so that 
the patient walks on the toes. 

Lesions involving the posterior columns and cerebel- 
lum cause ataxia , i.e. an unsteady, uncontrolled gait. 

A somewhat similar gait results from other posterior 
column lesions, as in subacute combined degeneration 
and occasionally multiple sclerosis, though in these two 
diseases the spasticity resulting from corticospinal tract 
involvement may mask the ataxia. In Friedreich’s ataxia 
the disorder of gait is due to involvement of the cere- 
bellar tracts and posterior columns. 

The ataxia of cerebellar disease (tumours, vascular 
lesions, etc.) is shown by a characteristic reeling or 
‘drunken man’s’ gait with a special tendency to fall to 
one side, usually to the side of the lesion owing to the 
loss of muscle tone on that side. 

The gait in extrapyramidal lesions (Parkinsonism) is 
stiff, and the short steps taken by the patient give a quick 
shuffling appearance, a phenomenon known as festina- 
tion. In classic cases, if pushed gently forw-ards, the 
patient appears ‘to hurry after his centre of gravity’ 
( propulsion ). If pushed backwards he continues in the 
same direction until he falls or is stopped ( retropulsion ). 
Lateropulsion is a similar movement sideways, more 
rarely seen. On walking, the arms do not swing freely. 

Another characteristic of the gait in Parkinsonism 
is that, on being asked to walk away and then turn 
round, the patient carries out a ‘military’ turn in three 
or four steps instead of swinging around on the ball 
of the foot. 
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ABNORMAL GAITS 

Descriptive term 

Explanation 

Site of lesion 

Spastic (arm still) 

Increased tone 
Circumduction 

Upper motor neurone 

Scissors 

Bilateral adduction 
and contractures 

Bilateral upper motor 
neurone 

Wide based ataxia 

Loss of balance 

Posterior columns 

Drunken ataxia 

Hypotonia and 
inco-ordination 

Cerebellum and 
connections 

Festinating (arm still) 

Hypertonicity 

Bradykinesia 

Extrapyramidal 

High stepping 

Foot drop 

Peripheral neuropathy 
Poliomyelitils 
Progressive muscular 
atrophy 

Waddling 

Hip muscle weakness 
Hip damage 

Muscular dystrophy 

Limping 

Short or painful leg 

Leg or foot 

Astasia-abasia 

Cannot stand or walk 

Hysteria 




A Figure 10.47 Congenital cerebral diplegia. Cross-legged 
progression. ‘Scissors’ gait 
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Peripheral neuropathy commonly leads to foot-drop 
as a result of peroneal muscle weakness. The patient 
adopts a characteristic high steppage gait to avoid drag- 
ging the toes along the ground. 

When pain is produced by weight-bearing the patient 
puts the foot down carefully and takes a short step to 
remove the weight off the painful limb as soon as pos- 
sible. A limping gait may also be associated with a short 
leg or a deformed foot. 

Other special types of gait, less frequently observed, 
are the waddling gait of muscular dystrophies caused by 
weakness of the glutei, also seen in congenital dislocation 
of the hips, and the contorted gait of Huntington’s chorea. 

Hysteria may also produce many peculiarities of 
gait. One special, though uncommon form, generally 
seen in children, is known as astasia-abasia , an inabil- 
ity to stand or walk. 

Lastly it is necessary in suspected myopathies to 
watch the way in which the patient rises from the recum- 
bent to the erect posture (Figure 10.48). In the Duchenne 
type of muscular dystrophy this is highly characteristic. 
The patient rolls over, gets on to his hands and knees 
and takes the weight of the body with the hands while 
he extends the knees. He then levels the trunk upright 
with the hands placed on the thighs. Occasionally paral- 
ysis of the extensor muscles of the thighs - e.g. from 
anterior poliomyelitis - has a similar result. 


■GOWER' MANOEUVRE IN A BOY 
WITH DUCHENNE MUSCULAR DYSTROPHY 


A Figure 10.48 ‘Gower’ manoeuvre in a boy with Duchenne 
muscular dystrophy 


Muscle Tone 

Muscle tone is maintained by the continuous activation 
of alpha motor neurons by muscle spindles acting as 
stretch receptors. Inhibition of this tone is exerted by cor- 
ticospinal, corticoreticulospinal and corticorubrospinal 
tracts and this is an example of a release phenomenon. 
Vestibular nuclei are independent of cortical control and 
facilitate anti-gravity extensor muscle action, whereas cor- 
ticospinal and rubrospinal fibres activate flexor muscles. 
The vestibulospinal and reticulospinal tracts are impor- 
tant in equilibration, locomotion and maintenance of an 
upright posture. Reticulospinal fibres innervate axial and 
proximal limb muscle but corticospinal tracts innervate 
distal limb muscles. Thus section of the brainstem below 
the vestibular nuclei produces decerebrate rigidity and fol- 
lowing a stroke above the vestibular nuclei there is spas- 
ticity of limbs especially affecting the extensor muscles. 

In order to test muscle tone it is essential that the 
patient should be warm and relaxed. Not all joints need 
to be assessed and flexion and extension of the elbows and 
knees and pronation and supination of the forearm are 
suitable for screening purposes. The posture of the limb 
may indicate a discrepancy between the flexors and exten- 
sors as in decerebrate or decorticate states (see page 213). 

Any pain in the joint or limb should be noted since this 
might cause voluntary resistance to movement. The limb 
is held on either side of the joint to be tested and passively 
moved through the full range of mobility, and this is 
repeated using the range of speeds from slow to fast. 

Hypertonia 

Hypertonia occurs in lesions of the upper motor neuron 
and extrapyramidal system. 

Spasticity is typical of an upper motor neuron lesion. 
When the limb is moved the maximum resistance is 
noticed almost at once, but it gives way suddenly after 
some effort on the part of the examiner and allows the 
limb to be moved with comparative ease (‘clasp-knife’ 
effect). Spasticity is usually maximal in the flexors of the 
arms and the extensors of the legs. 

Rigidity is a feature of Parkinsonism and may be of 
two kinds: ‘cog-wheel’ rigidity, in which the resistance 
to movement diminishes in jerky steps; this is probably 
due to a combination of tremor and rigidity. In cases 
without tremor, rigidity is of the ‘lead pipe’ variety. 
Extrapyramidal rigidity is often greater in the head, neck 
and shoulder than in the limbs. Rigidity may be acti- 
vated by contraction of muscles in an unaffected limb. 
If there is doubt about an increase in tone the patient is 
asked to clench their teeth or grip the contralateral hand 
or swing the contralateral arm when the rigidity in the 
limb under examination will become more apparent. 
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Hypotonia 

Hypotonia occurs in lower motor neuron and cerebel- 
lar lesions or when there is a loss of muscle afferents as 
in tabes dorsalis. Passive movement is unduly free, often 
through a greater range than normal. 

Motor Power 

Muscle weakness may be suggested by lack of sponta- 
neous movement in the affected part (limb or face) 
observed when the patient walks into the room or 
during the consultation. 

After this preliminary inspection the examiner pro- 
ceeds to test the muscular strength of the limbs and 
trunk using the MRC grading classification of muscle 
power rather than using inexact terms such as weakness 
(see Table 10.5). 

At each important joint the action of the extensors 
and flexors, abductors and adductors, pronators and 
supinators, etc. must be tested without any load and 
then against the resistance of the physician’s hand and 
compared with the same muscles in the opposite limb. 
Movements of head and trunk (flexion, extension and 
rotation) must be similarly tested. The hand grip is 
important but allowance must be made for the normal 
variation in power according to handedness. Attention 
must also be given to the patient’s ability to perform 
more complex but everyday movements such as but- 
toning a coat or combing the hair. Loss of skilled move- 
ments may be an important early sign of an upper motor 
neuron lesion. Bradykinesia, a slowness in initiating and 
maintaining movement, is seen in Parkinsonism. 

The importance of the distribution of muscular 
weakness has already received attention. When confined 
to one limb it is known as a monoplegia, if involving 
one half of the body hemiplegia. If both legs are affected 
the muscular weakness is known as a paraplegia and if 
there is weakness of all four limbs the terms quadriple- 
gia or tetraplegia are used. 


MRC CLASSIFICATION OF MUSCLE POWER 

0 Total paralysis 

1 Flicker of contraction 

2 Movement with gravity eliminated 

3 Movement against gravity 

4 Movement against resistance but incomplete 

5 Normal power 

A Table 10.5 


Weakness predominates in the extensors of the arms 
and flexors of the legs, but with cortical lesions affect- 
ing, for example, the hand global loss of motor function 
predominates. 

It is common for the degree of muscle weakness to 
fluctuate during the examination but the fatigability 
should be formally tested by abducting the shoulder to 
90°. The patient is asked to maintain this position for 
about a minute and is then re-tested. In myasthenia 
gravis and myopathies the abducted arm position cannot 
be sustained as the muscle tires. In the legs elevation of 
the hip to 45° provides comparable information. 

Muscle relaxation may be prolonged following volun- 
tary contraction in myotonia. The patient is asked to 
clench the fist tightly and release suddenly. In myotonia 
there is significant delay before the fingers may be straight- 
ened - a sign that may also be noted by the alert examiner 
when shaking hands with the patient, who may have com- 
plained of difficulty in letting go of items held in the hand 
such as a banister rail or bus handle. To demonstrate 
myotonia the thenar eminence is tapped with a patella 
hammer or the tongue with a spatula when the affected 
muscle stays dimpled for several seconds (Tinel test). 

REFLEXES 


Reflex action is an immediate motor or secretory 
response to an afferent sensory impulse. For clinical pur- 
poses such reflex action is spoken of as a ‘reflex’, of 
which several types are differentiated: 

1 Deep or tendon reflexes. 

2 Superficial or skin reflexes. 

3 Organic or visceral reflexes. 

In health these should be present, and, in the case of 
deep and superficial reflexes, equal on the two sides of 
the body. It must be recognized, however, that past dis- 
ease, or some present disability not necessarily of neu- 
rological significance, may modify them. Thus the 
abdominal reflexes may be absent owing to laxity of the 
abdominal wall after repeated pregnancies. 

The clinical importance of reflexes depends partly on 
their localizing value (Table 10.6), and partly on the infor- 
mation they give as to the integrity of the neurons, sensory 
and motor; which form the reflex arc. If the tendon reflexes 
of the arm are altered, this will place the lesion higher than 
if those of the legs only are modified. Again, exaggeration 
of the deep reflexes is an important sign of an upper motor 
neuron lesion, while their loss is commonly found in 
lesions of the lower motor neuron or afferent sensory path. 
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SEGMENTAL LEVELS OF SOME OF THE 
COMMONER REFLEXES* 

Deep reflexes 

Superficial reflexes 

Ankle jerk SI, 2 
Knee jerk L3, 4 
Biceps jerk C5, 6 
Triceps jerk C7, 8 
Radial jerk C6 
Jaw jerk pons 

Plantar reflex SI , 2 
Abdominal reflexes T7-1 1 
Cremasteric reflex LI 

* Variations of these levels are given by different authors. 


A Table 10.6 


TENDON REFLEXES 


These reflexes are elicited by striking a tendon and so 
stretching it. This forms the sensory impulse which 
passes up afferent nerve fibres to the spinal cord. 
Internuncial fibres convey the impulse to the anterior 


horn cells, which discharge a motor impulse to the mus- 
cles supplied from that segment (Figure 10.49). 

Diminution or absence will result if the reflex arc is 
interrupted by injury or disease. It may be interrupted in 
the motor limb, in the sensory limb or in the spinal cord 
itself. Peripheral neuropathy and root lesions are the 
commonest causes for absent tendon reflexes. Tendon 
reflexes are also abolished by spinal cord shock, e.g. 
severe injury to the cord. Lesions of the muscles them- 
selves (dystrophies, involvement in scar tissue) will, of 
course, prevent the muscular contraction which is the vis- 
ible evidence of the reflex. Loss of tendon reflexes is bilat- 
eral in states of coma. Lastly it must be borne in mind 
that in some persons the deep reflexes are sluggish and 
occasionally absent without pathological cause, espe- 
cially the ankle jerks in the elderly. Abolition of a reflex 
by a segmental lesion of the cord is particularly valuable 
in localization (see Table 10.6). 

Exaggeration of the deep reflexes is an important 
sign of an upper motor neuron lesion, especially if uni- 
lateral or accompanied by other signs. The reason for 
this exaggeration (a ‘release phenomenon’) is not fully 
understood, but it appears that the higher centres in 
the pyramidal (corticospinal) and extrapyramidal sys- 
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terns restrain the overactivity of the stretch reflexes, 
and when the restraint is lost these reflexes are more 
easily excited. 

Moderate exaggeration of the tendon reflexes with- 
out other signs may occur in nervous persons and in 
conditions of hyper excitability of the nervous system, 
e.g. tetanus. 

The more important deep reflexes follow, and the 
methods by which they are elicited. Each reflex is graded 
according to the strength of the response which should 
be observed as a muscle contraction as well as a move- 
ment of the distal limb. The gradings are: 

0 Absent even with reinforcement. 

+/- Present only with reinforcement. 

+ Just present. 

++ Normal. 

+++ Exaggerated. 

Knee jerk 

If the patient is able to sit, he should cross one leg over 
the other and allow the upper leg to hang loosely. A 
more mobile patient should be asked to sit with both 
legs hanging loosely over the edge of the couch or bed 
(see Figure 10.51). This position permits a more rapid 
comparison of the two knee jerks. The tendon hammer 
is held lightly between index finger and thumb, raised 
by extension of the wrist and then allowed to fall and 
strike the tendon by virtue of its own weight (Figures 
10.50 and 10.51). A sharp tap on the patellar tendon 
then produces a contraction of the quadriceps extensor 
of the knee. The leg is momentarily shot forward if the 
contraction is sufficiently great, owing to the extension 
of the knee joint. If the legs are fat, the quadriceps 
tendon should be located by palpation to ensure that the 
tendon hammer strikes it properly. 

Alternatively the patient may be recumbent, and his 
legs should be supported behind the knee with one hand 
and the patellar tendon tapped (Figure 10.50). 

When the knee jerks are apparently absent they may 
be reinforced. The patient is asked to lock his hands and 
try to pull them apart while the physician strikes the 
patellar tendon (Figure 10.51). This is one method of 
producing a slight general increase of tone. 

Apart from diminution or exaggeration of the knee 
jerks, certain special responses may be observed occa- 
sionally. In chorea they may be sustained, that is, after 
the contraction of the quadriceps has occurred, the leg 
seems to hover momentarily before falling to the rest- 
ing position. Somewhat similar is the pendular knee 
jerk of acute cerebellar disease, present on the same 
side as the lesion. In myasthenia gravis the knee jerks 


and other reflexes tire rapidly in common with volun- 
tary muscular action. The reflexes in hypothyroidism 
show a normal immediate response but with a delayed 
return to the resting position, the biceps and ankle 
jerks especially (Figure 10.52). 



A Figure 10.50 Knee jerk. The knees are supported and a brisk 
tap made on each side to compare the response 



A Figure 10.51 Reinforcement of knee jerks. The patient pulls 
upon one hand with the other while the observer strikes the 
patellar tendon 
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A Figure 10.52 Hypothyroidism. The biceps, knee and ankle 
jerks all showed delayed relaxation. 


Ankle jerk 

If the patient is in bed the knee should be flexed, the 
hip externally rotated and the foot gently dorsiflexed 
until the tendo calcaneus (Achilles) is tensed but not 
overstretched (Figure 10.53). The tendon is then 
struck with a percussion hammer, each side being 
tested in quick succession for clear comparison of the 
responses. The ambulant patient may kneel (as shown 
in Figure 10.54). The result is a brisk plantar flexion 
of the foot. 

Triceps Jerk 

The arm is supported at the wrist and flexed to a right- 
angle. The triceps tendon is struck just proximal to the 
point of the elbow (Figure 10.55), and the resulting 
contraction of the triceps causes extension at the 
elbow. 

Biceps jerk 

The elbow is flexed to a right-angle and the forearm 
slightly pronated. The thumb is then placed over the 
biceps tendon and struck with a percussion hammer 
(Figure 10.56). The result is a contraction of the 
biceps, which causes flexion and slight supination of 
the forearm. 

Radial Jerk (supinator jerk) 

The elbow is flexed to a right-angle and the forearm 
placed midway between pronation and supination. The 
styloid process of the radius is tapped with a percussion 
hammer (Figure 10.57). The result is a contraction of 
the brachioradialis causing flexion at the elbow and par- 
tial supination of the forearm. 


A Figure 10.53 Ankle jerk. When the patient is unfit to kneel 
this test can be carried out in bed 


A Figure 10.54 Ankle jerk. A tap on the tendo calcaneus 
(Achilles) causes contraction of the gastrocnemius. 


A Figure 10.55 Triceps jerk. Percussion of the triceps tendon 
causes contraction of the muscle with extension at the elbow 
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A Figure 10.56 Biceps jerk. A tap on the biceps tendon causes 
contraction of the biceps and flexion of the forearm 



A Figure 10.59 Ankle clonus. The foot is sharply dorsiflexed. If 
clonus is present the calf muscles give series of jerky 
contractions 



A Figure 1 0.57 Radial jerk. A sharp tap on the styloid process 
of the radius causes flexion at the elbow and partial supination 
of the forearm 


Hoffmann’s Sign 

This indicates increased tendon reflex activity in the 
finger flexors. The distal phalanx of the middle finger is 
first flexed and then abruptly released. If the sign is pos- 
itive the thumb and index finger will then flex with a 
flicking motion. 

Jaw Jerk 

The jaw is allowed to relax and the mouth to hang 
open loosely. The finger is placed on the lower jaw and 
is struck with the hammer. A brisk response suggests 
a lesion of both corticopontine (pyramidal) tracts 
(Figure 10.58). 

Clonus 

Closely allied to the tendon reflexes is clonus, a series of 
involuntary contractions of certain muscles initiated by 
stretching their tendons. Clonus is usually found when 
the tendon reflexes are grossly exaggerated and is there- 
fore commoner in organic (upper neuron) than func- 
tional nervous disorders. It is of more significance when 
it is increased by continuing and increasing the stimulus 
(stretching the tendon) than if it is abolished. The former 
type is called ‘true’ or ‘inexhaustible’ clonus, the latter 
‘spurious’ or ‘exhaustible’. In many cases, however, the 
spurious clonus may become true as the malady pro- 
gresses. Clonus occurs in two main types in clinical prac- 
tice: ankle clonus and patellar clonus. 

Ankle clonus 

Ankle clonus is elicited by sharply pressing up the foot into 
the dorsiflexed position (Figure 10.59). This results in con- 
tractions of the calf muscle leading to plantar flexion of 
the foot, and in upper motor neuron disease the contrac- 
tions usually continue as long as pressure is made. 
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A Figure 10.60 Patellar clonus. The patella is pressed firmly 
and sharply downwards. If clonus is present a series of jerky 
contractions of the quadriceps takes place, continuing while 
pressure is exerted 


Patellar Clonus 

With the leg extended at the knee, the patella is fitted 
into the angle between the thumb and first finger 
(Figure 10.60). A sharp downward movement of the 
hand will induce contractions of the quadriceps which 
pull the patella upwards and continue so long as pres- 
sure is exerted. 

SUPERFICIAL (CUTANEOUS) REFLEXES 

These include the plantar responses, abdominal reflexes, 
cremasteric reflex, ciliospinal reflex and corneal reflex. 
All consist of a contraction of certain muscles when a 
particular area is stimulated by stroking or pinching. 

Plantar Reflex 

If the sole of the foot is stroked firmly with a moderately 
sharp object such as a key, the great toe becomes plantar 
flexed. The stimulus should be applied to the outer half 
of the sole from the heel to the base of the small toes. This 
is the normal response which occurs in adults (Figure 
10.61(a)). It may be absent without organic disease, espe- 
cially when the feet are cold or damp, or if there is anaes- 
thesia of the skin or paresis of the relevant muscles. 

In infants, the response consists of extension of the 
great toe and occasionally spreading of the small toes in 
a fan-like manner. In adults such a response is always 
pathological, and is known as Babinski's sign (Figure 
10.61(b)). Occasionally a Babinski response may result 
from stimulation over a wider area, e.g. the leg. If an 
excessive stimulus is applied, dorsiflexion of the toe may 
occur as part of a general withdrawal of the foot even 
in normal people. For this reason, the effect of a gentle 
stimulus with the thumb alone should always be tried 
before any form of implement is used. When the great 
toe is fixed due to osteoarthritis, flexion seen in the hip 
and knee may be an important sign. 


Babinski’s sign indicates that the corticospinal tracts 
are out of commission. This may be temporary, as in 
some types of coma and after epileptic fits, but as a per- 
manent phenomenon it is found in such lesions of the 
upper motor neuron as cerebral vascular disease, multi- 
ple sclerosis and subacute combined degeneration. 
Occasionally in cases of paraplegia in extension a crossed 
response is obtained, namely, a Babinski sign on the stim- 
ulated side, and a plantar flexion of the opposite foot. 

Abdominal Reflexes 

To elicit these reflexes a sharp object, e.g. a metal pencil 
or key, is drawn firmly but lightly across the abdominal 
wall, on each side in turn (Figure 10.62). The four quad- 
rants of the abdomen are examined in this way. In a 
healthy young adult the natural response is a contrac- 
tion of the underlying abdominal muscles and a devia- 
tion of the linea alba to the same side. The response is 
generally brisker in the upper part of the abdomen ( epi- 
gastric reflex). 

In infants the abdominal reflexes are not present, and 
in adults obesity or laxity of the abdominal wall may 
abolish them. The abdominal reflexes often fatigue easily 
and may disappear after repeated stimuli. Acute abdom- 
inal lesions and sensory loss may also abolish these 
reflexes, but the most important cause of absence or 
diminution is a lesion of the corticospinal system. It is 
of greater significance, too, if the reflex is lost on one 
side only (e.g. in hemiplegia). 



A Figure 10.61 Plantar reflex, (a) Normal response, (b) 
Babinski’s sign 
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A Figure 10.62 Abdominal reflex. The skin of the abdomen is 
lightly stroked with a pencil. Brisk contraction of the underlying 
abdominal muscles normally occurs 


One of the commonest nervous diseases in which the 
abdominal reflexes are bilaterally lost is multiple sclerosis. 

Cremasteric Reflex 

This reflex consists in a retraction of the testicle by the 
cremaster muscle when the inner side of the thigh is 
stimulated by stroking the skin or pressure over the sub- 
sartorial canal. It is often difficult to elicit in older men, 
though easy in children. Loss occurs in corticospinal 
lesions, but is rarely of importance unless unilateral. It 
is not to be confused with the dartos reflex in which the 
scrotum contracts under the influence of cold. 

Ciliospinal Reflex 

If the skin of the neck is pinched, the pupil normally 
dilates. The sympathetic trunk and pathway in the spinal 
cord must be intact for this reflex to occur, and its abo- 
lition therefore suggests a lesion of one of these. Loss of 
the ciliospinal reflex is used as a measure of the depth of 
coma and also as one of the criteria for the diagnosis of 
‘brain death’. 

Corneal Reflex 

Light touch with cotton wool on the corneal surface of 
the eye normally produces blinking in both eyes. This 
reflex may be bilaterally abolished in coma of any type. 
Abolition may be confined to one side only. The loss 
then indicates a lesion either of the efferent limb (7th 
nerve) or of the afferent sensory limb (5th nerve oph- 
thalmic division) on the same side. This reflex is impor- 
tant in the early diagnosis of 5th-nerve lesions, testing 
as it does for anaesthesia of the cornea. 


Pharyngeal Reflex 

Irritation of the pharynx with a spatula produces con- 
traction of the pharyngeal muscles. This may be absent 
in hysteria and in 9th and 10th cranial nerve lesions. 

Grasp reflex 

When the examiner’s finger is drawn across the patient’s 
palm, it may be grasped firmly if there is a lesion of the 
opposite frontal lobe. 

ORGANIC OR VISCERAL REFLEXES 

There are many reflexes governing the function of motile 
viscera such as the heart, lungs, bladder and gastroin- 
testinal tract. These reflexes are mediated by the auto- 
nomic nervous system and may be abnormal in cases of 
autonomic neuropathy. An important example is the 
cardiovascular response to changes in posture. An 
abnormality in this reflex is suggested by a fall in sys- 
tolic blood pressure on changing from the supine to the 
upright posture. In neurological practice, however, dis- 
turbances in the function of bladder and bowel are of 
prime importance. 

Micturition 

The activity of the bladder is under voluntary as well 
as reflex control. The detrusor muscle of the bladder is 
unstriated with a mainly parasympathetic cholinergic 
innervation via the S2-4 roots and pelvic nerve (Figure 
10.63). The urethra on the other hand is encircled by 
striated muscle fibres which enable voluntary closure 
of the external sphincter; these fibres are supplied by 
the sacral somatic nervous system via the pudendal 
nerve. The reflex responses to bladder distension are 
co-ordinated in the brainstem reticular formation with 
a higher centre for voluntary control in the superior 
frontal gyrus. 

In neurological disorders, the relative involvement 
of inhibitory and facilitatory pathways determines 
whether hesitancy and retention or precipitancy and 
incontinence are predominant. An acute spinal lesion 
causes retention of urine but, after a few weeks, reflex 
bladder evacuations occur in response to bladder dis- 
tension. Lesions of the cauda equina usually result in 
persistent incontinence. 

The reflex responses of the bladder may be studied by 
measuring pressure changes during distension with fluid. 
Frequent detrusor muscle contractions during filling are 
suggestive of an upper motor neuron lesion. When only 
a few weak contractions are induced by a large volume 
of fluid, a lower motor neuron lesion is likely. 
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*4 Figure 10.63 Parasympathetic 
nervous system 


Defaecation 

Constipation or faecal incontinence may accompany the 
corresponding disorders of micturition in neurological 
diseases. 

Sexual Reflexes 

The reflexes governing penile erection and seminal ejac- 
ulation are mediated by similar pathways to those of 
micturition so that impotence is a common accompani- 
ment of neurological disturbances of the bladder. 

Mass Reflex 

The mass reflex occurs in severe spinal cord lesions. 
After a period of flaccid paralysis with retention of urine 
and constipation, there occurs with paraplegia in flex- 


ion a periodic involuntary evacuation of the bladder and 
rectum. On the application of a stimulus (pin-prick or 
stroking the sole of the foot) to any point below the level 
of the lesion, especially in the midline of the body, the 
legs are vigorously drawn up, Babinski’s sign occurs, the 
skin sweats below the lesion and the bladder and some- 
times the bowel are evacuated. 

CO-ORDINATION 


The co-ordination of movement depends among other 
factors upon the integrity of the sensory paths in the pos- 
terior columns and the cerebellum and its connections. 
Lack of proper co-ordination is known as ataxia. 
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In the arms the co-ordination of movement may be 
tested by asking the patient to touch the tip of the nose 
with the index finger of each hand in turn (Figure 
10.64). Tests for co-ordination should be carried out 
with the eyes open, then closed, to distinguish sensory 
from motor ataxia (see below). The patient should be 
able to do this accurately both slowly and rapidly. 
Ataxia of the arms is seen in disseminated sclerosis and 
other cerebellar lesions. 

In the legs ataxia is best observed by watching the 
patient’s attempt to walk (see Gaits, page 242 and Table 
10.4). In bed the ‘heel-to-knee’ test (Figure 10.65) may 
be made. The patient is instructed to touch each knee 
in turn with the opposite heel and then run it down his 
shin. The degree of ataxia in the affected limb may be 
roughly gauged by the clumsiness of the attempt. Ataxia 
in the legs is well seen in tabes and other lesions 
(Friedreich’s ataxia, subacute combined degeneration) 
where the posterior columns are diseased. It also results 
from cerebellar lesions and some forms of peripheral 
neuropathy. 

It is important to note that in the posterior column 
(sensory) type of ataxia the inco-ordination can be 
partially corrected by ocular impressions. The ataxia 
is therefore made worse by closing the eyes. In cere- 
bellar (motor) ataxia the degree of ataxia may be little 
influenced by ocular impressions. These facts are the 
basis of Romberg's sign. The patient first stands with 
the eyes open and brings the heels as closely together 
as possible without losing his balance. The eyes are 
then closed, and normally the patient sways slightly. 
In posterior column lesions, he often sways to the 
extent of falling if unsupported. In sensory ataxia (pos- 
terior-column lesions) an error of projection is often 
present, e.g. when the patient attempts to touch the 
nose with the finger he fails to do so. This differs from 
the jerky movements of the arm in intention tremor 
(page 241), which is essentially a manifestation of 
cerebellar (motor) ataxia. Romberg’s sign may be pos- 
itive in cases of labyrinthine or cerebellar disease in 
which ocular impressions may partially compensate 
for the disorder of balance. 

Other features of cerebellar ataxia (dysmetria and 
dysdiadochokinesia) are considered on page 262. 

It must be remembered that the sensory impulses 
upon which co-ordinated movement depends may be 
interrupted in the brain itself - for example, in the thal- 
amus or post-central gyrus. Cerebral lesions which 
injure these parts may therefore result in ataxia. 
Examples are seen in thalamic tumours or vascular 
lesions, internal capsular haemorrhage, and tumours of 
the post-central gyrus. 




M Figure 10.64 
Method of testing 
for ataxia in the 
arms. This method 
also demonstrates 
the presence of any 
‘intention’ tremor 



Chamberlain’s Symptoms and Signs in Clinical Medicine 


LESIONS OF THE UPPER 
MOTOR NEURON 


Hemiplegia (see also Cerebral 
haemorrhage, page 274) 

Vascular lesions are by far the commonest causes of 
hemiplegia, especially thrombosis of the middle cerebral 
artery or its branches causing infarction in small (corti- 
cal) or larger (internal capsular) areas of the brain. The 
extent of the paralysis varies with the number of motor 
fibres affected. In complete hemiplegia the face, arm and 
leg are paralysed, but the trunk and some cranial mus- 
cles escape, at least partially, because they are bilaterally 
represented in the cortex. 

These signs may persist for less than 24 hours in 
which case the episode is known as a transient ischaemic 
attack. If they persist for longer than 24 hours and are 
not progressive the episode is known as a completed 
stroke. There may be an initial period of cerebral shock 
during which there is deep unconsciousness, loss of 
reflexes and conjugate deviation of the eyes away from 
the side of the lesion. At first the limbs may be flaccid 
but they become spastic when the signs of an upper 
motor neuron lesion develop. These are: 

1 Muscle weakness. 

2 Increased tone often with clonus. 

3 Increased tendon reflexes. 

4 Loss of abdominal reflexes. 

5 Extensor plantar response. 

These signs are in the limbs opposite to the side of the 
intracerebral lesion because of the decussation of the 
pyramidal tract in the medulla. If the patient partially 
recovers, contractures of muscles may occur in the elbow, 
wrist, knee and ankle and the characteristic posture and 
gait may develop as described (Figures 10.46 and 10.66). 

Whatever the position of the lesion these signs of 
hemiplegia are the same provided all the corticospinal 
tract fibres are affected. From the short account of the 
anatomy of the motor tract given on page 258 it follows, 
however, that a complete hemiplegia more frequently 
results from a small lesion situated in a region where the 
fibres are closely crowded together^ e.g. the internal cap- 
sule, crus, pons, or medulla. In the cortex a small lesion 
results in a more limited paralysis. 

Even where the hemiplegia is complete one limb may 
be more affected than the other. Thus in internal-capsu- 
lar thrombosis it is common for slight movement to 
remain in the leg though the arm is devoid of any. That 
the fibres to the leg are not so completely destroyed is 
shown by the quicker recovery of this limb. The facial 


paralysis is only partial and does not include the fore- 
head or eye (cf. Bell’s palsy, page 229) because the occip- 
ito-frontalis and orbicularis oculi muscles are supplied 
by a part of the 7th nerve nucleus which is governed by 
corticobulbar fibres from both sides of the brain. 

Localization of the lesion 

Certain special features help to localize the lesion caus- 
ing the hemiplegia. 

In the cortex, monoplegia, or paralysis of an even 
smaller group of muscles, is common. Aphasia is a fre- 
quent accompaniment if the left side of the brain is 
affected. Jacksonian fits may occur if the lesion is in or 
near the cortex. 

In the internal capsule the hemiplegia is generally 
complete, and if the lesion extends into the posterior 
limb sensory changes and sometimes homonymous 
hemianopia on the same side as the paralysis may result 
(Figure 10.38). In the midbrain an ipsilateral third nerve 
paralysis may accompany a contralateral hemiplegia 
(Weber’s syndrome) (Figure 10.67). When the red 
nucleus is involved unilateral tremor is found on the 
same side as the third nerve palsy (Claude’s syndrome). 

Figure 10.66 
Right hemiplegia 
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Tumours in the interpeduncular space may have a sim- 
ilar effect by pressure on the midbrain, but polydipsia and 
polyuria of hypothalamic origin may also be present. 

In the pons other types of crossed lesion may occur 
when a contralateral hemiplegia is associated with an ipsi- 
lateral 6th and 7th nerve palsy (Millard-Gubler syndrome) 
or with a 7th nerve palsy alone (Foville syndrome). Stricdy 
unilateral lesions of the pons are not common, and hemi- 
plegic signs may therefore be present on both sides in vari- 
able degrees. Pinpoint pupils and hyperpyrexia are 
occasionally seen in cases of pontine haemorrhage. If the 
medial lemniscus is involved, ataxia and loss of deep sen- 
sibility may be present on the opposite side. 

Crural and pontine lesions are not common and are 
generally vascular or neoplastic (Figure 10.68). In hemi- 
plegia arising from lesions below the pons (7th nucleus) 
the face is spared. 

In the medulla crossed paralyses also occur - hemi- 
plegia on one side and paralysis of the 9th, 10th, 11th 
or 12th nerves on the other. As in pontine lesions the 
damage is rarely confined to one side, and frequently 
extends into the sensory tracts. 


A lesion below the decussation of the corticospinal 
tracts in the lower medulla causes a hemiplegia on the 
same side. A lesion below the cervical region of the 
spinal cord will affect the leg alone (see Brown-Sequard’s 
syndrome, page 268). 

Causes of Hemiplegia 

Vascular lesions are by far the commonest cause of 
hemiplegia (stroke) including cerebral embolism, haem- 
orrhage and thrombosis. Disease of the extracerebral as 
well as intracerebral arteries will determine the extent 
of brain damage (page 273). 

In a completed stroke abnormal physical signs 
develop within 24 hours and persist thereafter before 
any recovery occurs. A more gradual onset of hemiple- 
gia is typically seen in primary and secondary malig- 
nancy, brain abscess and subdural haematoma. 

Tumours and other space occupying lesions in the 
brainstem such as tuberculoma may present rapidly but 
degenerations such as a multiple sclerosis, Friedreich’s 
ataxia and motor neuron disease may have a longer 
history. 



^ Figure 10.67 Weber’s syndrome. A 

lesion in the midbrain interrupting the 
pyramidal (corticospinal) tract fibres and 
simultaneously involving the 3rd nerve. 
Result: Contralateral paralysis of face, arm 
and leg (upper neuron type), with ipsi lateral 
3rd-nerve palsy (lower neuron type). Note 
the dilated pupil and the eye fixed in the 
downward and outward position 


Figure 10.68 Pontine crossed 
paralysis. A lesion in the pons involving 
the nucleus of the 7th nerve, causing facial 
paralysis on the same side, and paralysis 
of the opposite arm and leg 
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Paraplegia 

This means paralysis of both lower limbs, but if the 
lesion is in the cervical region the arms may also be 
affected (quadriplegia). The signs are similar to those of 
hemiplegia, but bilateral (Figure 10.69). The paralysis is 
generally spastic, though severe lesions of the cord may 
cause an initial flaccid paralysis from spinal cord shock 
(see also Paraplegia in flexion and extension, page 239); 
the tendon reflexes are increased; the abdominal reflexes 
are lost if the lesion is above this reflex arc; Babinski’s 
sign and clonus are present. Another important sign is 
loss of sphincter control, not generally present if the cor- 
ticospinal tract is damaged on one side only. 

Many diseases of the spinal cord are characterized by 
a combination of spastic paraplegia with sensory 
changes - for example, compression paraplegia and sub- 
acute combined degeneration. They will be described in 
the discussion of the sensory system. 

Upper Motor Neuron Bulbar Paralysis 
(Pseudo-bulbar Paralysis) 

This term is applied to cases of difficulty in articulation 
and swallowing, sometimes with facial rigidity, due to 
bilateral involvement of the corticospinal fibres to the cra- 
nial nerve nuclei. It is usually due to bilateral cerebral 
thrombosis affecting the internal capsular region. Mild 
bilateral hemiplegic signs are present together with the 



■*4 Figure 10.69 
Bilateral pyramidal 
lesions, e.g. 
multiple sclerosis. 

For signs of upper 
neuron lesion see 
page 254 


bulbar symptoms and generally some emotional instabil- 
ity. The jaw jerk is increased, a sign which helps to dif- 
ferentiate this syndrome from Parkinsonism. 

The history is one of hemiplegia, often slight on one 
side, followed after an interval (sometimes months or 
years) by similar affection of the opposite side. The first 
‘stroke’ does not interfere with bulbar activities as the 
cortical control of these is bilateral. Pseudo-bulbar paral- 
ysis also results from motor neuron disease. 


LESIONS OF THE LOWER 
MOTOR NEURON 


The lower neuron may be injured or diseased in the cra- 
nial nerve nuclei or spinal anterior horn cells, in the 
anterior nerve roots, or in the nerves themselves. 

The commonest acute lesion of the anterior horn cells 
is poliomyelitis (infantile paralysis). A chronic degener- 
ation of the anterior horn cells also occurs as a part of 
motor neuron disease (progressive muscular atrophy). 

The anterior nerve roots may be damaged by trauma, 
especially that associated with cervical spondylosis, and 
more rarely vascular, inflammatory and neoplastic 
lesions. The effects are similar to and frequently indis- 
tinguishable from disease of the anterior horn cells. 

Lesions of the peripheral nerves are generally due to 
trauma, inflammation and various toxic or metabolic dis- 
orders (neuropathies). The results depend upon the distri- 
bution of the nerve and the position in which it is affected. 
When the nerve is purely motor (e.g. the long thoracic 
nerve to the serratus anterior) paralysis of the muscles sup- 
plied results; but as the majority of nerves are ‘mixed’, i.e. 
contain both motor and sensory fibres, muscular paraly- 
sis is frequently accompanied by sensory changes. 

Some examples of lower neuron lesions may now be 
considered in more detail. 

Lesions of the Anterior Horn 
Cells and of the Bulbar Nuclei 

Acute poliomyelitis (Infantile paralysis) 

This disease is commonest in children and young adults, 
but has become less frequent since the introduction of 
preventive inoculation. It is infectious (virus) in origin, 
and the onset is therefore like other febrile illnesses, with 
which it is not uncommonly confused unless or until 
paralytic symptoms appear. 

Pain in the back and tenderness of the limbs are sug- 
gestive early symptoms. Fever is often accompanied by- 
signs of meningeal irritation (see page 271). In a few days 
a flaccid paralysis occurs and establishes the diagnosis. It 
is generally maximal at the onset, but occasionally extends 


The nervous system 


with a new bout of fever. The extent is variable. Sometimes 
only a few muscles are affected; sometimes the greater part 
of all the limbs and trunk may be involved. The distribu- 
tion of paralysis corresponds with the affected segments 
of the spinal cord (see Table 10.3, page 237). Involvement 
at the cervical and thoracic levels may lead to respiratory 
failure due to phrenic and intercostal nerve paralysis. The 
muscles most commonly singled out are those of the lower 
limbs, especially the extensors of the thigh, tibialis ante- 
rior, and peronei and of the feet and toes. 

The signs of a lower neuron lesion are present: rapid 
wasting of the paralysed muscles (Figure 10.70), loss of 
tendon reflexes, flaccidity and trophic changes in the 
skin. Although acute poliomyelitis is now rare in the 
developed countries, it remains the commonest cause in 
adult life of a wasted and shortened limb. 

Motor neuron disease 

This is a progressive degenerative condition of middle or 
later life which may affect both upper and lower motor 
neurons, i.e. the corticospinal tracts, anterior horn cells 
and motor nuclei of the brainstem. Lower motor neuron 
signs are usually found mainly in the arms and consist of 
weakness, wasting and fasciculation especially in the 
small muscles of the hand (see Figure 10.42, page 239), 
where there may be a ‘claw’ deformity (see Figure 10.44, 
page 241). The tendon reflexes in the arms may be either 
diminished or increased according to whether the lower 
or upper neuron lesion predominates. In the legs, the 
tendon reflexes are usually exaggerated and the plantar 
responses extensor. Involvement of medullary nuclei may 

Figure 10.70 Poliomyelitis, 
showing wasting and 
shortening of the right leg 
with compensatory tilting of 
the pelvis 


lead to bulbar paralysis (see below) while bilateral cor- 
ticospinal tract disease above the medulla will result in 
pseudo-bulbar paralysis. The absence of sensory symp- 
toms and signs helps to distinguish this condition from 
syringomyelia and cord compression. 

Bulbar paralysis 

Reference has been made to this as a manifestation of 
motor neuron disease. 

The principal symptoms are increasing difficulty in 
articulation due to paresis of the tongue (12th nucleus), 
difficulty in swallowing from paresis of the soft palate and 
pharynx, regurgitation of fluids through the nose and 
nasal voice (10th and 9th nuclei). The tongue wastes, 
shows fasciculation, and its movement is more and more 
limited. The larynx may also be involved. (See also 
Cranial nerves, page 233.) The process is essentially a 
chronic one, and death usually results from an inhalation 
pneumonia consequent upon the swallowing defect. 

More rarely, bulbar paralysis of this type may be an 
acute process due to acute poliomyelitis, encephalitis or 
to vascular lesions. It may also be imitated by a periph- 
eral neuropathy affecting the 9th, 10th and 12th cranial 
nerves. In myasthenia gravis bulbar symptoms are pre- 
sent but improve after a rest, only to recur after use of 
the affected muscles. 

Lesions of the Anterior Nerve Roots 

The anterior nerve roots contain autonomic pregan- 
glionic fibres and motor fibres which are distributed to 
the muscles in a segmental fashion so closely resembling 
that of the anterior horn cells as to make a diagnosis 
between a lesion of one or the other impossible unless 
other signs of spinal cord disease (e.g. corticospinal tract 
signs) are present. 

The commonest lesions of the anterior nerve roots are 
traumatic, e.g. brachial plexus injuries, and the student’s 
knowledge of anatomy has a direct practical application 
in such cases. It is not possible here to deal with the many 
varieties of traumatic lesions of the anterior nerve roots 
or the peripheral nerves. One example of a lesion of the 
anterior nerve roots may, however, serve as an illustra- 
tion: the obstetrical palsy of Erb-Duchenne type. 

Erb-Duchenne paralysis 

In this condition the 5th cervical anterior nerve root is 
torn at birth. The result is a paralysis of the muscles gov- 
erned by this segment - the deltoid, brachioradialis and 
biceps. From action of the unopposed muscles the hand 
and arm are held in the characteristic position. The arm 
is adducted and extended at the elbow, and the forearm 
pronated, giving the ‘waiter’s hand’ position. 
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No lesion of an individual nerve could produce such 
a combination of muscular paralyses, and the cause can 
be narrowed down to a lesion of the anterior horn cells 
or the corresponding nerve root of the 5th cervical seg- 
ment. The characteristics of a lower neuron lesion will 
be present, and the absence of sensory changes will fur- 
ther exclude a peripheral nerve lesion. 

Lesions of the Peripheral Nerves 
Traumatic lesions 

Here again the student must be prepared to work out on 
anatomical grounds the nerve or nerves affected. The 
problem is made easier by the combination of muscular 
paralysis and anaesthesia corresponding with the distri- 
bution of an individual nerve. The paralysis, again, is of 
the lower neuron type, and in the area supplied by the 
sensory fibres of the nerve all types of sensation are lost. 

As an example of a peripheral nerve lesion paralysis 
of the radial nerve may be taken. 

Radial nerve paralysis 

This is of particular interest to the physician, as not only 
is the radial the nerve most commonly injured, but it is 
sometimes affected in neuropathies. 

The nerve, including its posterior interosseous branch, 
has a large motor distribution, comprising the triceps, bra- 
chioradialis, extensor carpi radialis longus and brevis and 
extensor digitorum. When it is injured high up (for exam- 
ple, in ‘crutch paralysis’ or ‘Saturday night paralysis’ due 
to pressure on some hard object during alcoholic stupor) 
these muscles are paralysed in varying degrees. The main 
result is wrist-drop, i.e. an inability to use the extensors of 
the wrist, and weakness of the extensors of the digits. 

The sensory changes are limited owing to overlap 
with other nerves. Generally the anaesthesia is confined 
to a small area on the back of the thumb and the skin 
between this and the index finger. 

Entrapment syndromes 

Constriction or entrapment of a peripheral nerve may 
give rise to pain and paraesthesiae as well as objective 
motor and sensory changes in the distribution of the 
nerve. The three nerves most prone to such constriction 
are the median nerve in the carpal tunnel at the wrist, 
the ulnar nerve between the two heads of the flexor carpi 
ulnaris at the elbow and the lateral cutaneous nerve of 
the thigh as it passes behind the inguinal ligament. 

The carpal tunnel syndrome occurs especially in 
middle-aged women doing ordinary housework or heavy 
manual work. It may also complicate pregnancy, rheuma- 
toid arthritis and hypothyroidism. The typical story is of 
severe pain and paraesthesiae, which may involve the 


whole arm as well as the hand, waking the patient from 
sleep. In the morning, the hand feels stiff and swollen and 
paraesthesiae may recur throughout the day. There may 
be few objective signs of a median nerve lesion although 
abductor pollicis brevis may be weakened in chronic 
cases. Ulnar nerve constriction is less common but occurs 
more often in men. There is a slowly progressive ulnar 
nerve palsy, sensory symptoms preceding motor effects. 
Meralgia paraesthetica is the name given to the burning 
pain, paraesthesiae and sensory loss over the lateral aspect 
of the thigh which results from entrapment of the lateral 
cutaneous nerve, usually in obese men. 

Peripheral neuritis and neuropathies 

Many cases formerly regarded as neuritis do not justify 
the term as they are not inflammatory in origin. For 
those which do not fall under this heading the term neu- 
ropathy is preferable. 

Neuritis 

Examples of this are: 

1 Lesions of the main nerve trunks as in leprosy (Figure 
10.71). There is an actual inflammatory change in the 
nerves and sensory manifestations, notably anaesthe- 
sia, are present. Similar changes may occur locally 
when nerves are involved in a septic area. 

2 Acute polyneuritis (Guillain-Barre syndrome). This 
commonly follows a virus infection and is due to a 
non-infective inflammatory reaction in the peripher- 
al nerves. The onset is usually sudden with a sym- 
metrical paresis which starts in the legs but may 
rapidly ascend to affect the arms, the respiratory 
musculature and the cranial nerves. Paraesthesiae 
occur, but objective sensory changes are usually min- 
imal. There is a lower motor neuron type of paresis 
with flaccidity and absent tendon reflexes. Unless the 
patient succumbs to respiratory failure, recovery is 
usually complete within a few months. 

3 A type of shoulder-girdle neuritis (neuralgia amyotro- 
phy) may occur after inoculation. It causes pain in the 
distribution of the 5th and 6th cervical nerve roots 
and there is usually weakness and wasting of the mus- 
cles. This is thought to be inflammatory but may be 
imitated in older people by a neuropathy due to cer- 
vical spondylosis. 

Polyneuropathies 

Many diseases can result in peripheral nerve changes. 
They include infections such as diphtheria in which the 
organism remains localized to the throat, but the 
toxins affect the nerves. Poisons have a similar effect, 
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e.g. arsenic, lead and carbon tetrachloride used in 
industry, isoniazid and nitrofurantoin used in treat- 
ment. Among important metabolic causes may be 
mentioned diabetes (Figure 10.72), uraemia, amyloid 
disease and porphyria. Deficiency diseases which are 
responsible include beriberi, pellagra and chronic alco- 
holism which leads to vitamin deficiency. Deficiency 
of vitamin B 12 can cause a peripheral neuropathy as 
well as degeneration of the cord. The condition is not 
uncommon in malignant diseases, but the mechanism 
is more obscure. 

Most varieties of neuritis and neuropathy show the 
signs of lower neuron involvement with loss of reflexes 



◄I Figure 10.71 
Great auricular 
nerve showing 
thickening due to 
leprosy 



A Figure 10.72 Painless trophic ulcer in a diabetic with 
polyneuritis 


together with sensory changes, but in some the motor 
signs predominate (e.g. lead poisoning) and in others 
there may be sensory loss alone (e.g. certain malignant 
neuropathies). The degree and distribution of the signs 
vary much in the individual case and help in deciding 
the aetiology. The causal agency may also be suspected 
by associated non-neurological signs, e.g. alcoholism, 
exposure to poisons, diabetes and diphtheria. 


LESIONS OF THE MUSCLES: 
THE MYOPATHIES 


A few diseases apparently have their pathological seat 
in the muscles themselves, the motor neurons, both 
upper and lower, remaining intact. These diseases are 
often characterized by muscular weakness, and their 
diagnosis is therefore made during the examination of 
the motor system. The same applies to certain diseases 
in which there is some disorder of transmission of 
impulses at the myoneural junctions, viz. myasthenia 
gravis, and also to the phenomenon of myotonia which 
consists of difficulty in relaxing muscles. 

Muscular Dystrophies 

Muscular atrophy due to primary changes in the mus- 
cles, as distinct from neural muscular atrophy, occurs in 
certain families. This familial nature of the dystrophies 
is all-important in diagnosis. They usually appear in 
childhood or, in some forms, in adolescence. In many 
cases, alongside of the wasting of certain groups of mus- 
cles, there is apparent hypertrophy of others, really due 
to overgrowth of fat and connective tissue. 

Various types of dystrophy are described, according 
to the groups of muscles affected, the age of onset and 
the mode of inheritance. 

Duchenne type 

This is inherited by boys as a sex-linked recessive char- 
acteristic. It presents in early childhood and is usually fatal 
in adolescence. The atrophy is seen especially in the latis- 
simus dorsi and lower halves of the pectorals, but the 
biceps, peronei and hamstrings are also affected. Winging 
of the scapulae results from wasting of the serratus ante- 
rior. Lordosis is common owing to wasting of the flexors 
of the thighs. By contrast with these wasted muscles, those 
of the calves and buttocks and the deltoids and spinati are 
enlarged owing to pseudohypertrophy. The gait is wad- 
dling and the classic method of rising from the supine to 
the erect posture is described on page 244. In this and 
other forms of muscular dystrophies, the serum creatine 
kinase (a muscle enzyme) is characteristically raised. 
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Facio-scapulo-humeral type 

This starts at about the same age as, or somewhat older 
than the Duchenne type. The distribution of muscles 
affected is indicated by the name. The facial weakness 
causes a characteristic myopathic facies with drooping 
of the lower lip and wasting of the facial muscles 
(Figure 10.73(a)). The shoulder-girdle muscles (espe- 
cially trapezius and serratus anterior) and the muscles 
of the upper arm (biceps, triceps and pectorals) are 
involved, causing drooping of the shoulders and wing- 
ing of the scapulae (Figure 10.73(b)). 

Figure 10.73 

(a) Myopathic 
facies. The loose 
parting of the lips is 
due to weakness of 
the orbicularis oris. 

(b) Muscular 
dystrophy. Shoulder 
girdle distribution. 
Note winging of 
scapula 


Limb girdle type 

This manifests later than the other kinds, usually in ado- 
lescence. It is inherited as an autosomal recessive and 
therefore affects both sexes. The biceps, triceps, bra- 
chioradialis, and to a lesser extent the quadriceps and 
glutei, are the paretic muscles. 

Dystrophia myotonica 

This condition is transmitted by dominant inheritance 
and usually presents in adult life. There is diffuse muscle 
weakness and wasting but involvement of the facial 
muscles with ptosis is a characteristic feature (Figure 
10.74) Myotonia consists of a failure of muscle relax- 
ation after voluntary contraction. When the patient grips 
the examiner’s hand, he is unable to release it. 

Myasthenia Gravis 

This is a disease in which there is muscle weakness, usu- 
ally without wasting, due to a failure of normal neuro- 
muscular transmission. The muscles tire easily, especially 
towards the end of the day. Any muscle group can be 
involved but those supplied by the cranial nerves are 
commonly affected first so that the patient complains of 
ptosis, diplopia, dysarthria, dysphagia or difficulty in 
chewing or holding up the head. Simple tests for muscle 
fatigue will demonstrate the patient’s inability to sustain 
activities such as opening and shutting the eyes or 
mouth, clenching and unclenching the fist or raising the 
head from the pillow. The diagnosis can be established 
by intravenous injection of edrophonium chloride 
(Tensilon) which results in a rapid, dramatic but tran- 
sient improvement in muscle power (see Figure 10.75). 

<j Figure 10.74 
Dystrophia 
myotonica 
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<1 Figure 10.75 (a) 
Myasthenia gravis. 

(b) Same patient 
after injection of 
edrophonium 
chloride 


Acquired Myopathies 

In this group, the weakness and wasting mainly affect 
proximal limb muscles. The commoner causes are car- 
cinoma, connective tissue disorders such as dermato- 
myositis and polymyositis, vitamin D deficiency, 
especially due to malabsorbtion and endocrine condi- 
tions including diabetes mellitus (Figure 10.76), thyro- 
toxicosis and corticosteroid therapy. The myopathy 
associated with thyrotoxicosis and carcinoma especially 
of the bronchus may be accompanied by a myasthenic- 
like syndrome in which symptoms worsen toward the 
end of the day and muscle testing reveals increased fati- 
gability. However there is no response to the intra- 
venous injection of edrophonium chloride and this is 
known as the Eaton-Lambert syndrome. 



LESIONS OF THE 
EXTRAPYRAMID AL SYSTEM 


Parkinsonism 

This disease is a good example of a degenerative process 
affecting the basal ganglia (corpus striatum). It appears 
insidiously in elderly persons who at first may complain 
only of a vague tiredness or stiffness of the limbs with dif- 
ficulty in the performance of fine movements. Relatives 
may notice that the patient has been slowing up and the 
whole illness is often attributed by patient and doctor alike 
to ‘rheumatism’ or ‘old age’. Like hypothyroidism, 
Parkinsonism is usually not recognized until some years 
after its onset. Early diagnosis depends more upon general 
inspection of the patient’s posture, gait and facies than on 
a detailed neurological examination. Parkinsonism is char- 
acterized by three principal signs, which depend on disor- 
dered function in the extrapyramidal system. These are: 

1 Poverty of movement (akinesia). 

2 Muscular rigidity. 

3 Tremors. 

The chief disability arises from a complex disturbance 
in which voluntary movements are slowed (bradykine- 
sia) or absent altogether (akinesia). This, combined wdth 
muscular rigidity, causes difficulty in carrying out every- 
day activities such as washing, dressing and writing. 
The gait is shuffling, and the patient appears to hurry 
in the direction he is going (festination), or if gently 
pushed backwards may continue in this direction 
(retropulsion), gathering speed and tending to fall unless 
stopped. The patient does not swing his arms when 
walking, and in turning round does so ‘by numbers’. 
The attitude is one of flexion, the head depressed on the 
chest, the shoulders bowed, the knees and elbows 
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slightly bent. The rigidity of the facial muscles gives a 
characteristic immobility to the face which is known as 
the ‘Parkinsonian facies’ (Figure 10.77). The expression 
is fixed and staring; blinking is infrequent, the patient 
smiles little or not at all; the mouth is often slightly 
open and saliva dribbles away. The voice is monotonous 
and later dysarthria and dysphagia may result from 
rigidity of the bulbar muscles. 

The tremor is not always present, but in many cases 
is the first sign observed. It is described as ‘pill-rolling’ 
owing to the characteristic movement of the thumb and 
index finger. Later the tremor extends to the whole hand, 
to the leg on the same side and finally to other parts of 
the body. Both rigidity and tremor may for a long time 
be unilateral. It may be momentarily controlled by an 
effort of will, or by muscular movement, only to return 
when these cease. The combination of tremor and 
increased muscle tone give rise to the typical ‘cog-wheel’ 
rigidity; this can best be elicited by passive flexion and 
extension of the elbow. 

Encephalitis lethargica was a common cause of 
Parkinsonism, but is no longer so. Some cases are of 
unknown aetiology, though bearing some resemblance 
to the postencephalitic syndrome. Others can be associ- 
ated with cerebral arteriosclerosis, with manganese poi- 
soning or with disturbance of copper metabolism in 
Wilson’s disease. Parkinsonism is observed as a 
reversible side-effect of phenothiazine tranquillizers and 
as a result of head injury in the ‘punch drunk’ syndrome 
of professional boxers. 

Figure 10.77 
Parkinsonian 
facies. Note fixed 
stare and 
dribbling which 
has caused 
angular stomatitis 


LESIONS OF THE CEREBELLUM 


Cerebellar lesions may involve the vermis as in medul- 
loblastoma or ependymoma in children. The early sign 
is loss of balance but as the tumour spreads other fea- 
tures due to involvement of adjacent structures become 
apparent. 

More commonly, the lesion involves the lateral lobe, 
as in otitic abscess, and produces a variety of signs which 
are due mainly to abnormalities of tone and postural fix- 
ation; not only are the muscles in action affected but also 
those passively maintaining the background of correct 
posture. It is important to note that the signs of unilat- 
eral cerebellar disease are on the same side of the body 
as the lesion. The signs are as follows: 

Loss of Muscle Tone (Hypotonia) 

Hypotonia is conspicuous only in acute cerebellar 
lesions. The limbs are unduly flaccid and can be moved 
through unusually large ranges of movement. The hypo- 
tonia is generally accompanied by slight weakness, 
because perfect muscular action is impossible with 
atonic muscles. Hypotonia also explains the swinging or 
‘pendular’ response when the knee jerk is elicited with 
the legs hanging freely (see Figure 10.51, page 247). 

Muscular Inco-ordination 

This is seen in the ataxic (drunken) gait so often present. 
The patient tends to fall to the affected side. Ataxia in the 
arms may be demonstrated by asking the patient to make 
a fist and then to pronate and supinate the forearms 
rapidly. On the affected side this cannot be properly 
accomplished (dysdiadochokinesia). Intention tremor is 
another example. When the patient attempts to touch the 
nose with the finger; the arm and hand become increas- 
ingly shaky until the nose is reached (see Figure 10.64, 
page 253). The precision of movement which depends 
upon the appreciation of the force and rate of muscular 
contraction is also lost. This is known as dysmetria. 

Ocular Disturbances 

The commonest is nystagmus (oscillations of the eyeball 
- see page 232), usually lateral, but sometimes rotary. 
Nystagmus is again a defect of postural fixation and can 
be regarded as an intention tremor of the orbital mus- 
cles. Occasionally skew deviation is observed, one eye 
being turned upwards and outwards, the other down- 
wards and inwards. 

Altered Postures 

The position of the head is sometimes altered. It is 
retracted, with the face turned upwards towards the 
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lesion. When the middle lobe is affected a position may 
be assumed similar to that of meningeal disease - the 
head retracted, the back arched, and the legs extended. 
The natural tendency of the patient to lean towards the 
side of the lesion may be over corrected, producing an 
abnormal attitude. 

These signs of cerebellar disease are present chiefly 
on the side of the lesion. Signs may be present on the 
opposite side due to involvement of surrounding struc- 
tures. This is particularly so in tumour. The 6th nerve, 
owing to its propinquity, frequently suffers in cerebellar 
tumours, with consequent paralysis of the lateral (exter- 
nal) rectus (see also Cranial nerves, page 224). 

Speech defects 

These generally take the form of ‘staccato’ speech, in 
which each syllable is pronounced as though it was a 
word. Here the muscles of articulation are affected by 
the defect of postural fixation. 

In tumours of the cerebellum the general signs of 
increased intracranial pressure come on earlier than in 
supratentorial lesions. 

THE SENSORY SYSTEM: ANATOMICAL 
AND PHYSIOLOGICAL CONSIDERATIONS 

From the sensory nerve endings in the epidermis the 
fibres conveying sensation run in the peripheral nerves 
and enter the spinal cord through the posterior nerve 
roots. In the cord they dissociate to run in different 
tracts, some ending in the cord itself, some in the 
gracile and cuneate nuclei of the medulla, some pro- 
ceeding to the thalamus, and some passing directly to 
the cerebellum, their impulses thus not reaching con- 
sciousness, but supplying proprioceptive information 
to this region of the brain. From the thalamus a last 
relay conveys the sensory impulses to the post-central 
area of the cerebral cortex. 

The path taken by the different types of sensation is 
of great importance in clinical neurology. 

Path in the Peripheral Nerves 

All types of sensation are conveyed by the peripheral 
nerves, but they arise from special end-organs in the skin, 
muscles and tendons. The modes of sensibility include 
cutaneous sensations, i.e. light touch, cold, warmth and 
pain, and deep impressions (proprioception) such as 
painful and painless pressure, postural sensibility and 
vibration sense. There are no nerves that are specially for 
discrimination and localization, though the end-organs 
may afford some localizing facilities (Figure 10.78). 
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Path in the Posterior Nerve Roots 

From the peripheral nerves the various types of sensa- 
tion enter the cord through the posterior nerve roots, 
in which the fibres are arranged in segmental fashion 
similar to the motor fibres in the anterior nerve roots 
(Figure 10.79). Lesions in the posterior roots are not 
common but must be considered when segmental anaes- 
thesia is present. 

Path in the Spinal Cord 

In this part of their course the fibres of sensation are 
grouped entirely differently from the arrangement in the 
peripheral nerves. 



body 


Touch fibres cross to the opposite side soon after 
their entry and run in the anterior spinothalamic tracts. 
Some also pass up the posterior columns crossing to 
enter the anterior spinothalamic tract at successive levels 
up to the gracile and cuneate nuclei in the medulla. A 
lesion in the lateral column will thus result in partial loss 
of tactile sensation (and loss of pain and temperature) 
on the opposite side below the level of the lesion, 
together, of course, with motor paralysis on the same 
side of the type already discussed. 

Pain and temperature sensibility is conveyed by fibres 
which cross after traversing a few segments of the cord 
above their point of entrance. In crossing they pass closely 
in front of the central canal and ascend the opposite lat- 
eral spinothalamic tract to the thalamus. A lesion near the 
central canal (e.g. syringomyelia or intramedullary 
tumour) will involve these fibres and cause a limited loss 
of pain and temperature sense corresponding to the 
affected segments. Touch is affected to a much smaller 
extent, initially at least, because of the double pathway 
in the cord (‘dissociated sensory loss’). 

Deep sensibility fibres pass up the posterior columns 
to the gracile and cuneate nuclei before crossing to the 
opposite side. Lesions of the posterior columns therefore 
result in loss of the proprioceptive sensations (deep pres- 
sure; muscle joint and tendon position; vibration sense) 
on the same side as the lesion and considerable loss of 
touch also occurs. 

Paths in the Medulla and Brain 

Leaving the spinal cord the sensory paths are contin- 
ued in the following manner. Touch fibres pass 
through the medulla, pons and crus in the formatio 
reticularis, ending in the thalamus. Pain and temper- 
ature fibres run to the outer side of the medulla sep- 
arate from the tactile fibres, but in the pons and crus 
the touch, pain, and temperature paths approximate 
and pass upwards to the thalamus. Proprioceptive 
sensations differ from pain, temperature and part of 
touch, the fibres of which have already crossed in the 
cord, by continuing uncrossed until they reach the 
medial lemniscus, where the superior sensory decus- 
sation takes place (Figure 10.80).- 

From these anatomical and physiological data will be 
seen that dissociated anaesthesia , i.e. loss of some types 
of sensation, with preservation of others, is most likely 
to occur in cord lesions, less commonly in midbrain 
lesions, but very rarely in lesions of the peripheral nerves. 

The Thalamus 

Each thalamus is an ovoid mass of grey matter lying in 
the floor of the third ventricle and one of the largest of 
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the basal ganglia. The nuclei of the thalamus have sev- 
eral functions: 

1 All forms of somatic sensory fibre relays are pro- 
jected from the thalamus to the primary sensory 
area in the post central gyrus. 

2 Motor impulses from the corpus striatum, substan- 
tia nigra and cerebellum exert their influence on cor- 
ticospinal and corticobulbar motor pathways via 
the thalamus. 

3 Awareness of nocioceptive stimuli occurs in the 
thalamus so that these may be excessive, unpleasant 
and prolonged in thalamic disorders. 

4 Sensory input is recognized as agreeable or dis- 
agreeable in the thalamus and connections with the 
pre-frontal cortex influence mood and personality. 

5 The anterior nucleus of the thalamus is part of the 
limbic system which influences memory and instinc- 
tive behaviour. 


6 The thalamus is concerned with activation and 
arousal and its intralaminar nuclei generate much of 
the low voltage cortical activity seen in the EEG of 
alert individuals. 

Thus the results of a thalamic lesion are: 

Hemianaesthesia, excessive sensibility to painful stim- 
uli, spontaneous pains, and misinterpretation of other 
stimuli (e.g. light touch or tickling may give an unpleas- 
ant sensation), possibly ataxia and choreiform movements 
from concurrent involvement of the corpus striatum. 
These signs arc present on the side opposite to the lesion. 

Lesions of the thalamus are commonly vascular or 
neoplastic. If vascular, they are rarely confined to the 
thalamus but involve the internal capsule, so that hemi- 
paresis is also present. 

The Parietal Lobes 

Sensory fibres pass from the thalamus via the internal 
capsule to the sensory cortex behind the central sulcus 
in the parietal lobe {see Figure 10.39). Complex forms 
of sensation are appreciated in the parietal lobes and 
lesions may give rise to spatial disorientation and aster- 
eognosis (see page 267). Apraxia may also occur, i.e. the 
inability to perform a particular movement although the 
patient is aware of what he wishes to do and has no 
paralysis preventing him from doing it. This can be 
tested by asking the patient to use a key or pencil. 

The parietal lobes, together with the frontal lobes, 
are also concerned with higher intellectual functions. 

SENSORY SYMPTOMS 
IN NERVOUS DISEASES 


The subjective sensations commonly experienced in 
disease of the nervous system fall into two groups: 

1 Paraesthesiae. 

2 Pain . 

Certain phenomena are described under the objective 
examination, though they may well be appreciated by 
the patient, i.e. anaesthesia or ataxia. 

Paraesthesiae 

These consist of such sensations as c pi ns and needles’, 
pricking, numbness and band-like sensations around 
the trunk. They are common as transient phenomena 
when the peripheral nerves arc stretched or subjected 
to pressure. A familiar example is the paraesthesia pro- 
duced by compression of the lateral popliteal nerve after 
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sitting too long with the legs crossed. Equally they may 
herald serious disease of the nervous system (e.g. spinal 
tumour, subacute combined degeneration, multiple scle- 
rosis). The distribution of the paraesthesiae has local- 
izing value. 

Pain 

Impulses interpreted as pain in the consciousness are car- 
ried by the nervous system whatever their origin may be, 
but the description of pain as a symptom of visceral dis- 
ease is considered under the various systems and on 
pages 5-8. Special types of pain associated with lesions 
of the nervous system need mention here. 

Peripheral nerve pain 

This may occur in various forms of injury, neuritis and 
neuropathy. Sensory loss accompanied by pain follows 
the distribution of the nerve and may be associated with 
motor changes. 

Sometimes pain occurs alone, i.e. without motor or 
sensory changes. In time, however, objective changes 
indicating involvement of the nerves may appear. For 
example, sciatica is neuralgic pain referred to the mus- 
cles supplied by the sciatic nerve, but sooner or later it 
is usual for some objective signs to appear such as pain 
on stretching the nerve or tenderness over its course. 
There may also be loss of the ankle jerk on the affected 
side. Disc lesions are held to be responsible for many 
cases, but pelvic examination is necessary to exclude the 
presence of neoplasms. Another example is the neural- 
gia preceding, or more commonly following, herpes 
zoster. (See also Trigeminal neuralgia, page 228.) 



A Figure 10.81 Herpes zoster (shingles) at T12, LI. The 

vesicles in this case are haemorrhagic 


Causalgia 

This is an unusual type of burning pain, generally occur- 
ring after limb injuries in cases where the nerve damage 
is comparatively slight. 

Visceral pains 

Excluding pains due to visceral disease, pains of a vis- 
ceral type may occur in the well-known visceral crises 
of tabes. The commonest of these is the gastric crisis, in 
which epigastric pain and vomiting may erroneously 
suggest a diagnosis of gastric ulcer. 

Headache and thalamic pain are considered else- 
where (pages 5-9). 


Root pains 

These are often of a neuralgic type but are character- 
istically increased by coughing and sneezing. They 
follow the distribution of the particular root or roots 
affected, and may at first be unaccompanied by objec- 
tive evidence of root irritation. It is therefore of great 
importance to ascertain the exact distribution of pains 
in the trunk. Examples may be seen in the girdle pains 
of tabes and the half-girdle pains of herpes zoster, a 
virus infection of the posterior-root ganglia associated 
with a vesicular rash followed by scarring and sensory 
loss in the same area as the pain (Figure 10.81). 
Cervical and lumbar root pains are distributed to the 
appropriate limb and are most often due to spondylo- 
sis with disc protrusions. Tumours arising from the 
meninges of the cord produce pain of a root type, at 
first confined to one side, later spreading to the other. 
The ‘lightning pains’ of tabes are an example of a root 
pain in the limbs. 


PHYSICAL SIGNS: EXAMINATION 
OF THE SENSORY SYSTEM 


In all neurological cases a thorough investigation of the 
perceptions of sensations is valuable, and in many diag- 
nosis depends chiefly upon this. 

The examination must test tactile sensation and dis- 
crimination, deep sensibility, perception of pain and tem- 
perature, joint and vibration sense, co-ordination of 
movement and stereognosis. 

When the exact localization of the lesion is of direct 
therapeutic importance, the areas of disturbed sensibility 
should be carefully charted (simple line drawings of the 
body are readily obtainable) (cf. Figures 10.78 and 
10.79). This is the more important as it enables the 
observer to appreciate changes in the distribution of 
anaesthesiae, etc., which may take place from time to 
time. The recognition of a sensory ‘level’ is of particular 
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relevance to the diagnosis and localization of spinal cord 
compression. The appropriate stimulus (touch, prick, 
vibration, etc.) is applied at about one-inch intervals 
down each side of the trunk in turn, both front and back. 
The spinous processes of the vertebrae may be used for 
testing vibration sense. Particular attention is paid to the 
‘saddle’ area of the buttocks and perineum where sensory 
loss may be the only sign of a cauda equina lesion. 
Sensory levels and areas of sensory loss may be lightly 
marked with a skin pencil prior to recording on a chart. 

Tactile Sensation 

This is best tested by gently touching the skin with a wisp 
of cotton wool; the patient’s eyes should be covered. If an 
area of anaesthesia is found, it should be carefully com- 
pared with the corresponding area on the opposite limb 
or part of the body. The anaesthesia may be graded as 
slight ( hypoaesthesia ) when sensation is merely dulled, or 
complete when it is entirely absent. If the touch is more 
acutely felt than normal, hyper aesthesia is said to be pre- 
sent. If it is felt as a perverted sensation, e.g. tingling or 
pain, the term paraesthesia or dysaesthesia describes it. 

Tactile Discrimination 

This is tested by determining at what distance apart two 
points of a compass can be distinguished as separate 
entities. This varies greatly in different parts of the body. 
It corresponds with the richness of touch spots which 
are numerous on the tongue and nose so that the points 
of the compass can be distinguished a few millimetres 
apart, whereas on the lower part of the back they may 
need to be separated by several inches. 

Tactile discrimination is less sensitive in cortical lesions. 

Deep Sensibility (pressure pain) 

This may be tested by firm pressure with a blunt object 
such as a pencil, or by pinching the muscles, tendons, 
etc. Testicular pain on squeezing is another form of pres- 
sure pain, often absent in tabes. 

This type of sensation is often retained when cuta- 
neous sensibility is lost. 

Pain 

Pain sensibility may be tested by pricking with a pin; 
heavy pressure must be avoided, otherwise pressure pain 
may be induced. 

The patient’s expression should be noted and com- 
pared with his statement about the sensation and the 
time relationship between the stimulus and the response 
noted. The term analgesia signifies absence of the sense 
of pain, and in dissociated ‘anaesthesia’ the part may be 
analgesic without being anaesthetic. 


Temperature Discrimination 

Two test tubes of water, cold and warm (not hot), may be 
conveniently used. They should be interchanged frequently 
so that the patient cannot guess which is being used. 

Sensations of Joint 
Movement and Posture 

The joint must be moved passively, making sure that the 
muscles to it are completely relaxed. In the case of the 
great toe, for example, the patient should know when it 
is extended or flexed without moving it himself (Figure 
10.82). When the limb (especially the upper) is put in a 
certain position it should be possible for the patient to 
put the opposite limb in a similar position. 

Vibration Sense 

This is tested by placing a tuning-fork of low pitch over 
the superficial bones, e.g. tibia or phalanges. The patient 
is normally conscious of a vibratory tremor, not merely 
the touch of the fork. 

Stereognosis 

This requires not only an appreciation of the form of the 
object but of its weight and texture. It may be tested by 
asking the patient to identify familiar objects such as a 
key, a coin or a pencil. Impairment of such appreciation 
results from lesions in the higher parts of the sensory 
system, e.g. in the parietal lobes. 

With certain lesions sensory suppression is found. 
This means that when touch or pin-prick is tested on 
either side of the body independently, sensation is 
normal, but when the two sides are tested simultaneously 
the sensation is appreciated on the normal side only. 



A Figure 10.82 Toe position sense. The patient should 
recognize that the toe is in the flexed position. To prevent him 
from obtaining this information by the sense of touch, the other 
toes are kept well away from the toe which is moved 
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ILLUSTRATIVE LESIONS OF 
THE SENSORY NEURONS 


A few diseases affect chiefly the sensory neurons but 
many involve concurrently the motor neurons. As 
lesions of the motor neurons have already received atten- 
tion, it will be convenient to use as illustrations some 
diseases in which sensory and motor lesions are com- 
bined, but in which the sensory changes are more 
notable. 

Lesions of the sensory neurons have a similar cau- 
sation to those of the motor system. 

Localization 

The localization of a lesion of the sensory neurons 
depends partly on the distribution of the disturbance of 
sensation and partly on its type. This has been partially 
discussed in the sections on anatomy and physiology, 
and may be recapitulated here. 

From an anatomical point of view lesions of the 
peripheral nerves result in anaesthesia corresponding to 
the distribution of the sensory fibres (see Figure 10.78); 
segmental anaesthesia results from root lesions (see 
Figure 10.79). Complete transverse lesions of the spinal 
cord cause anaesthesia in the limbs and trunk below the 
level of the lesion. Unilateral lesions result in the disso- 
ciation of anaesthesia found in the Brown-Sequard syn- 
drome (opposite). Lesions of the brainstem may also 
result in dissociation, some types of sensation being lost 
on the same side of the body, some on the opposite side. 
Lesions of the thalamus, internal capsule or cortex result 
in hemi-anaesthesia affecting the face, arm and leg on 
the opposite side of the body. 

As regards the type of anaesthesia, all varieties of sen- 
sation may be lost in peripheral nerve lesions and com- 
plete transverse lesions of the spinal cord although, in 
the former case, some sensations may be affected more 
than others. Dissociated anaesthesia, e.g. abolition of 
pain and temperature sense with preservation of touch 
sensibility, may result from a lesion of the lateral 
spinothalamic tract or of the grey matter of the cord 
near the central canal. Such a lesion may occur in 
syringomyelia and intramedullary tumours which inter- 
rupt the pain and temperature fibres as they cross over 
from one side to the other. 

Dissociated anaesthesia also results from brainstem 
lesions (particularly the medulla), as in syringomyelia of 
these parts, or thrombosis of the posterior inferior cere- 
bellar artery. 

The loss of proprioceptive sensations (joint movement, 
vibration sense, etc.), with little or no loss of tactile, ther- 
mal or pain sensibility, is characteristic of lesions of the 


posterior columns (tabes, subacute combined degenera- 
tion) or of their continuation fibres to the medulla. 

When anaesthesia is central in origin (thalamus, 
internal capsule and cortex) it is rarely so complete as 
in peripheral lesions, and it affects the distal parts of the 
limbs more than the proximal. It is further characteris- 
tic of thalamic lesions that the response to sensory stim- 
ulation is exaggerated and frequently perverted (touch 
may produce an unpleasant sensation almost amount- 
ing to pain). Spontaneous pain may also occur. Such 
symptoms may be thought to be hysterical. In lesions of 
the sensory cortex the higher types of sensation are 
impaired (astereognosis) (see also page 267). 

Brown-Sequard syndrome (Figure 10.83) 

Although not common, this phenomenon is an excellent 
illustration of one type of dissociated anaesthesia. The 
lesion consists of a hemisection of the cord and is usu- 
ally traumatic (e.g. stab wound), though tumours and 
other conditions such as multiple sclerosis may produce 
the same effect. 

On the side of the lesion the sensations from tendons, 
muscles, and joints, vibration sense and tactile discrim- 
ination are lost. On the opposite side pain and temper- 
ature sense are abolished and to a lesser extent touch. In 
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A Figure 10.83 Brown-Sequard syndrome. Hemisection of 
the cord. As touch has a double pathway, it may be impaired on 
each side, as shown in the diagram, or may be preserved on both 
sides 


The nervous system 


addition, motor and vasomotor signs are added: on the 
side of the lesion there is paralysis of the upper neuron 
type, and signs of vasomotor paresis. A limited lower 
neuron paralysis may also be present, corresponding 
with the segments of the cord affected. 

Syringomyelia 

This condition results from obstruction to the flow of 
cerebrospinal fluid between the spinal subarachnoid 
space and the cisterna magna or through the foramina in 
the roof of the fourth ventricle. The commonest cause of 
obstruction is the Chiari malformation in which a tongue 
of cerebellum projects down through the foramen 
magnum, but arachnoid adhesions following meningitis 
may be responsible in some cases. The resulting disten- 
sion of the central canal or perivascular spaces in the 
spinal cord interrupts the pain and temperature fibres 
crossing here but only affects part of the touch fibres, 
those in the posterior columns remaining intact. Pain and 
temperature sense are therefore lost while common touch 
and postural sensibility are preserved. When the 
spinothalamic tract is interrupted there is loss of sensa- 
tion below the level of the lesion. When segmental fibres 
only are involved, there is a lower as well as an upper 
limit to the area of anaesthesia; this is referred to as sus- 
pended anaesthesia. Injuries due to the non-appreciation 
of pain and heat may first call attention to the disease 
(Figure 10.84). Charcot’s joints (see page 210) may occur 
in the upper limbs in chronic cases. 

Motor signs are also generally present. If the lesion 
extends into the anterior horn cells there will be a lower 
neuron type of paralysis corresponding with the spinal 
segments affected. As these are usually the lower cervi- 
cal and upper dorsal segments, the paralysis affects the 
small muscles of the hand, as in motor neuron disease. 



A Figure 10.84 Syringomyelia, showing burns and whitlows. 

Note also the resorption of the terminal phalanges (especially 
the right hand) and the puffy appearance of the hands (the 
‘succulent’ hand) 


Involvement of the lateral columns often gives upper 
neuron signs on one or both sides, but the degree of 
paralysis is rarely great. Less often, the posterior 
columns are damaged, with corresponding loss of deep 
sensibility, etc. Signs of involvement of these long tracts 
are found only below the level of the lesion and are thus 
evident in the legs rather than the arms. A rare type of 
syringomyelia affects the brainstem - syringobulbia. 
Here the bulbar nuclei are affected, and dissociated 
anaesthesia may be present in the face. 

Tabes Dorsalis (Figure 10.85) 

This is now a rare disease resulting from syphilis and 
characterized pathologically by degeneration of the pos- 
terior nerve roots of the spinal cord and of some cranial 
nerves. The symptoms and signs are mainly sensory. 

Pain is an early symptom. It may be described as ‘light- 
ning’ or hot and sharp, striking limbs at right angles and 
band-like sensations (‘girdle pains’) may be felt around 
the chest. Sensory loss may produce symptoms of ‘walk- 
ing on air’ or ‘cotton wool’ due to anaesthesia of the soles 
of the feet. Visceral crises involving the larynx, stomach, 
kidney and heart are analogous to lightning pains and 
may be accompanied by vomiting simulating an abdom- 
inal or cardiac catastrophe. Difficulty in commencing mic- 
turition or defaecation and painless urinary retention may 
reflect tabetic involvement of the lumbo-sacral roots. 



Figure 10.85 
Tabes. Lesion of 
the posterior 
columns. The 
lumbar and sacral 
segments are 
generally affected 


Chamberlain’s Symptoms and Signs in Clinical Medicine 


Unsteadiness and ataxia of the legs especially in the dark 
will result from loss of proprioception. 

The physical signs include loss of the ankle and less 
commonly the knee jerk due to interruption of the sen- 
sory limb of the reflex arc. There may be scattered areas 
of anaesthesia and analgesia in the limbs and trunk and 
on the lips and nose. Deep pain sensation is lost when the 
tendo Achilles is squeezed. Romberg’s sign is present due 
to joint positional loss. Painless injury to joints of the leg 
may result in Charcot deformity which may also be 
accompanied by perforating painless foot ulcers. Cranial 
nerve signs include Argyll-Robertson pupils, optic atro- 
phy and ptosis which is responsible for the ‘tabetic facies’. 

Compression of the Spinal Cord 
( see also Cauda equina lesions) 

Compression of the cord illustrates a combination of 
motor and sensory phenomena varying in type and 
degree according to the nature and site of the compres- 
sive lesion. A number of causes may be responsible, e.g. 
fractured spine, cervical spondylosis, Paget’s disease, 
extramedullary tumours and primary and secondary 
malignant disease. As in many diseases the symptoms 
vary with the rapidity with which the compression 
occurs. In sudden catastrophes, such as fracture of the 
spine, immediate paralysis and loss of sensation below 
the level of the lesion results. When the compression is 
more slowly produced as by tumour, there are often 
pains in the limbs or around the trunk due to root irri- 
tation. These are increased by sneezing, coughing and 
movements of the spine and often precede other signs. 
Later the general symptoms consist of progressive para- 
plegia with characteristic upper motor neuron signs 
together with sensory loss, sphincter paralysis and impo- 
tence. The level of the spinal compression can be locat- 
ed by finding paralysis, sensory loss and altered reflexes 
at or below the affected segment of the cord. As previ- 
ously described, the finding of a level below which 
power or sensation is impaired is of great importance in 
determining the site of a spinal lesion. It must be remem- 
bered, however, that spinal nerves supply the skin and 
muscles (‘dermatomes and ‘myotomes’) of the trunk at a 
level two or three vertebrae lower than the vertebral 
level at which they arise (Figure 10.86). Certain infective 
and metastatic lesions can be located by finding tender- 
ness on pressure over the affected vertebra. 

Useful evidence of compression is also obtained by 
examination of the cerebrospinal fluid. The protein is 
greatly increased without any cellular increase and 
occasionally is so great that spontaneous coagulation 
occurs, and the fluid may assume a yellow colour, xan- 
thochromia. The fluid removed from above the level of 



^ Figure 10.86 
Diagrammatic 
representation of 
the origin of the 
spinal nerves, 
showing the 
position of their 
roots and ganglia 
respectively in 
relation to the 
vertebral column. 
The nerves are 
shown as thick 
black lines on the 
left side. (From 
Cunningham’s 
Textbook of 
Anatomy, Oxford 
Medical 
Publications) 


the obstruction, e.g. by cisternal puncture, remains 
normal. Queckenstedt’s test, i.e. pressure on the jugu- 
lar veins, fails to cause the normal rise of pressure noted 
at lumbar puncture. 

Certain types of intramedullary tumour do not pro- 
duce these compression symptoms but tend to imitate 
other centrally situated lesions of the spinal cord such 
as syringomyelia. 

Cauda equina Lesions 

These result in combined motor and sensory symptoms 
varying considerably in distribution according to the 
particular nerve roots affected. 

Their characteristic features are a saddle-shaped area 
of anaesthesia over the genitalia, perineum and but- 
tocks, with disturbances of micturition and defaecation 
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- especially retention of urine - and motor paralysis of 
the lower neuron type affecting all or several groups of 
muscles in the lower limbs. Both the anaesthesia and 
muscular paralysis have a root distribution; so also has 
pain if present. 

Subacute Combined Degeneration 

The degeneration of the spinal cord which occurs in 
cases of vitamin B 12 deficiency is another example of 
combined motor and sensory lesions of the cord, but in 
this instance there is usually a peripheral neuropathy as 
well and sometimes an organic psychosis due to cerebral 
cortical degeneration. Anaemia may be absent but ster- 
nal puncture may reveal a megaloblastic marrow, and 
the diagnosis is supported by the finding of a reduced 
serum level of vitamin B 12 . (See also page 192.) 

Symptoms of a peripheral neuropathy usually occur 
first (numbness or tingling in the hands and feet), fol- 
lowed later by unsteadiness of gait, ultimately resulting 
in gross ataxia due to degeneration of the posterior 
columns. Vibration sense is also lost. Simultaneously the 
pyramidal tracts are affected with a consequent spastic 
paraplegia and other signs of upper motor neuron dis- 
ease. In severe cases, and in the terminal stages, the 
increased tendon reflexes may become diminished or lost 
and the paralysis flaccid. Disturbances of micturition 
and defaecation and trophic changes in the skin, may 
occur, as in other spinal cord diseases. 

Friedreich’s Ataxia 

This disease also illustrates the effects of a simultaneous 
involvement of motor and sensory tracts. It is familial, 
being transmitted by recessive autosomal inheritance, 
and usually becomes manifest in childhood. 

The posterior columns and cerebellar tracts are 
affected, causing ataxia both of the arms and legs. Other 
cerebellar signs include nystagmus, head tremor and 
scanning speech. Affection of the corticospinal tracts 
gives signs of an upper motor neuron, lesion, especially 
Babinski’s sign and spasticity. The tendon reflexes are, 
however, lost owing to an interruption of the sensory 
limb of the reflex arc in the posterior nerve root. There 
are often congenital skeletal deformities, especially pes 
cavus and scoliosis. 

Other types of familial ataxia are described bearing 
a close resemblance to Friedreich’s disease. 


MENINGES 


The meninges form a continuous membrane over the 
whole brain and extend down to cover the spinal cord. 


The pia and arachnoid are in close contact in most 
places, and between them circulates the cerebrospinal 
fluid, which is more plentiful in the ‘cisterns’, where 
the pia and arachnoid separate from one another to 
accommodate it. The pia-arachnoid follows the con- 
volutions of the brain closely and carries the blood ves- 
sels in its substance. 

These facts explain the necessity for considering the 
meninges, both cerebral and spinal, as a whole, and of 
remembering that some of the symptoms and signs in 
meningeal disease may be due to spread of the disease 
process from or into the brain itself and to involvement 
of the cranial nerves which are partly or completely 
ensheathed by the meninges. 

Whatever the cause of meningeal irritation, the symp- 
toms and signs are similar. They will be modified by the 
part of the membranes which is most affected, e.g. cere- 
bral or spinal; by the actual pathology, e.g. inflamma- 
tion or haemorrhage; and by the rapidity with which the 
membranes are affected. They may be conveniently 
grouped as follows. 

1 Symptoms and Signs of Increased 
Intracranial Pressure (see page 281) 
Headache, vomiting and sometimes papilloedema may 
result from the increased tension on the meninges by the 
accumulating cerebrospinal fluid between the pia and 
arachnoid, and also from hydrocephalus if adhesions or 
exudate have obstructed the free circulation of the fluid. 
The headache is frequently referred to the nape of the 
neck and may be very severe. Vomiting may be explo- 
sive and not preceded by nausea. 

2 Signs of Meningeal Irritation 

The characteristic phenomenon of neck rigidity occurs 
early and later changes to definite head retraction 
(Figure 10.87). To test neck rigidity the observer 
attempts passively to flex the head on the chest and with 



A Figure 10.87 Head retraction. A sign of meningeal irritation 
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his other hand notes the tautness of the neck muscles. 
When the spinal meninges are much affected, particu- 
larly in infants, the phenomenon of opisthotonos may 
be seen. The body is then arched backwards and held 
rigidly. This sign is but one example of the muscular 
rigidity which occurs in meningeal irritation. 

Two special signs depend upon traction of the 
inflamed meninges and spinal nerves. 

Kernig’s sign: The hip is flexed to about 90° and any 
attempt then to straighten the knee results in pain and 
spasm in the hamstrings (Figure 10.88). 

BrudzinskVs sign: The head is flexed on the chest, 
which causes the lower limbs to be drawn up. The sign is 
valuable if it is suspected that the head retraction (which 
relieves tension on the spinal nerves) is partly voluntary. 

3 Signs of Brain Involvement 

Some spread of the disease process may take place to the 
brain itself or the meningeal infection may have arisen 
in the brain. As examples of the resulting signs may be 
mentioned motor phenomena such as fits and paresis, 
mental disturbances and so forth (Figure 10.89). 

4 Signs of Cranial Nerve Involvement 

These are found in chronic forms of basal meningitis but 
only rarely in acute disease unless treatment has been 
delayed or ineffective. The oculomotor, 7th and 8th 
nerves are most commonly affected. 

5 Changes in the Cerebrospinal Fluid 

Early lumbar puncture is necessary so that the cere- 
brospinal fluid can be examined and an accurate diag- 
nosis made. 

Meningitis 

This may be caused by the meningococcus, by the pneu- 
mococcus and other cocci, by mycobacterium tubercu- 
losis and by virus infections. Haemophilus influenzae is 
an important cause in children while in diabetic, 
Ieukaemic, HIV positive and other immunosuppressed 
patients, a variety of other organisms including fungi 
can produce meningitis. Whichever organism is respon- 
sible, the results are similar, though special clinical signs 
may help in distinguishing one type from another. 
Tuberculous meningitis is often suggested by a long pro- 
dromal period and by the discovery of other tuberculous 
lesions. Cerebrospinal fever (meningococcal meningitis) 
is rapid in onset, often found in epidemics and some- 
times accompanied by a petechial or roseolar rash, 
which has given it the name ‘spotted fever’. Pneumo- 
coccal meningitis is a likely diagnosis if signs of pneu- 
monia are found, ; 'dr in cases of pneumococcal otitis 



^ Figure 10.88 
Kernig’s sign, (a) 
Negative response. 
The leg can be well 
extended, (b) 
Positive response. 
The leg cannot be 
extended to more 
than a right-angle 
when the thigh is 
well flexed on the 
abdomen 



<4 Figure 10.89 
Toxoplasmoma in 
AIDS - CT scan 
showing 
enhancing ring 
lesion 
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media. It may also be a primary infection. Direct exten- 
sion of sepsis from the skull bones, e.g. osteomyelitis 
resulting from chronic sinus infection or mastoiditis, and 
trauma, account for some cases. Viral meningitis is 
accompanied by changes in the cerebrospinal fluid sim- 
ilar to those of polio-encephalitis. The term meningism 
is given to a condition of meningeal irritability due to 
toxaemia without any actual inflammation of the 
meninges. It occurs especially in pneumonia and is most 
common in children. The headache is said to cease when 
delirium begins, whereas in meningitis it continues. 

The diagnosis not only of the type of meningitis, but 
of the disease itself, is not complete without examina- 
tion of the cerebrospinal fluid. 

Meningitis is an inflammatory disease and fever is 
a symptom. It is variable in degree, and the pulse rate 
may be proportionately increased at first, but later 
tends to become slower owing to the increase in 
intracranial pressure. 

THE CEREBRAL VESSELS (Figure 10.90) 

Atheroma may affect the cerebral arteries or the 
extracranial arteries which feed them. Thus the supply 
of blood to the brain may be interrupted both within 


and without the skull. This is of importance because of 
the difficulty it causes in topographical diagnosis which 
may be essential from the point of view of treatment. 

The flow of blood may be greatly reduced by condi- 
tions which cause a fall of blood pressure, as in shock 
or haemorrhage. Similar effects are caused by external 
pressure upon the neck arteries, e.g. vertebral artery 
compression in cases of cervical spondylosis. 

The amount of damage resulting from brain infarc- 
tion after vascular occlusion depends upon the site of 
the occlusion and the adequacy of collateral circulation 
through the circle of Willis. Infarction is especially likely 
to follow the occlusion of small end arteries, such as the 
perforating vessels supplying the internal capsule. 
Atheroma is particularly common in the middle cerebral 
artery, but changes in the carotid, basilar and vertebral 
arteries are certainly important contributory causes. 
Similarly, haemorrhages may arise from an atheroma- 
tous cerebral artery, and emboli may occur in mitral dis- 
ease, atrial fibrillation, bacterial endocarditis and cardiac 
infarction. Atheromatous plaques may be responsible 
for microemboli from extracranial arteries. 

It is therefore necessary in a case of ‘stroke’ that the 
condition of the arteries arising from the arch of the 
aorta and those in the circle of Willis and in the cere- 
bral vessels proper should be considered as a whole. 

^ Figure 10.90 The arteries at the base 
of the brain showing the circulus 
arteriosus (circle of Willis). The groups of 
the central branches are anteromedial (AM) 
and posteromedial (PM) 
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Information about the arteries in the neck may be 
obtained by careful palpation of the carotid vessels, by 
auscultation to search for any murmurs by Doppler 
studies and, if necessary, by the use of arteriography. 

Subject to the conception that any change in the flow 
of blood through the extracranial vessels will modify the 
results of changes in the cerebral vessels themselves, the 
following comments may be made. 

The middle cerebral artery 

The middle cerebral artery supplies the lateral aspects of 
the anterior two-thirds of the brain, including the inter- 
nal capsule. This is the commonest site for cerebral 
thrombosis and usually results in hemiplegia and herni- 
anaesthesia (cortical type), on the opposite side, partic- 
ularly in the face, tongue and upper limb. Aphasia of 
various types is also common and may occur alone. 
Hemianopia due to involvement of the optic radiation 
in the internal capsule may also occur. 

The anterior cerebral artery 

The anterior cerebral artery supplies the medial aspects of 
the anterior two-thirds of the brain. Motor and sensory 
impairment are more marked in the lower limb than in the 
arm and may be accompanied by mental deterioration. 

Posterior cerebral artery 

The posterior cerebral artery mainly supplies the occip- 
ital pole of the brain, and occlusion results in contralat- 
eral hemianopia (Figure 10.91). 



A Figure 10.91 Left occipital infarction producing right 
homonymous hemianopia 


Carotid artery 

This may be the site of stenosis which interferes with the 
blood supply to the intracranial vessels. Any insuffi- 
ciency of this kind may make lesions, for example, in the 
middle cerebral, of much more serious significance. The 
suspicion of a carotid artery stenosis should lead to care- 
ful examination of the neck for the pulsation (inequal- 
ity or absence) of the carotid vessels or presence of a 
systolic murmur over the bifurcation of the carotid. 
Fleeting episodes of ischaemia due either to micro- 
emboli or diminished perfusion may affect the territory 
supplied by the carotid. The most characteristic of these 
is amaurosis fugax , or transient blindness, due to 
impaired circulation through the retinal artery. 

Vertebrobasilar system 

Partial occlusion may occur without symptoms if the cir- 
culation in the carotid artery and the circle of Willis is 
adequate. Transient ischaemic attacks from verte- 
brobasilar insufficiency are common and may consist of 
vertigo, migraine-like visual disturbances, facial paraes- 
thesiae, dysphasia, hemiparesis, hemianaesthesia or 
‘drop’ attacks in which the patient suddenly falls with- 
out loss of consciousness. These may be provoked by 
vertebral artery compression on extending or turning the 
head, especially when there is cervical spondylosis. 
Another less common cause is stenosis of the subclavian 
artery proximal to the origin of the vertebral artery pro- 
ducing reversal of flow in the latter when the arm is in 
use (‘ subclavian steal’). 

Infarction of brain within the territory supplied by 
the vertebrobasilar system (brainstem, cerebellum and 
occipital pole) can produce a variety of syndromes in 
which the most constant features are vertigo, ipsilateral 
cerebellar and cranial nerve signs (5th-10th) with con- 
tralateral spinothalamic and pyramidal tract signs. 

Intracranial Haemorrhage 

(see Table 10.7) 

The site and therefore the clinical features of intracra- 
nial haemorrhage depend to some extent upon the 
cause. Intracerebral haemorrhage is usually due to 
atheroma and (or) hypertension, subarachnoid haem- 
orrhage to aneurysm and subdural or extradural haem- 
orrhage to trauma. 

Intracerebral haemorrhage 

Generally involves the internal capsule (middle cerebral) 
and usually causes abrupt loss of consciousness with hemi- 
plegia, but these may be preceded by intense headache and 
vomiting. The subjects commonly have hypertension as 
well as cerebral arteriosclerosis. Blood may appear in the 
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COMMON FEATURES OF CEREBROVASCULAR DISORDERS PRODUCING STROKE 


Onset 

Course 

Loss of 

consciousness 

Associated findings 

CSF 

Intracerebral 

haemorrhage 

During activity 
Headache 

Minutes to 
hemiplegia 

Rapid coma 

Hypertensive 
retinopathy and 
cardiomegaly 
Bleeding diathesis 

Bloody 

Cerebral 

thrombosis 

At rest 

Variable onset 

Minutes to 
hours to 
hemiplegia 

Unusual 

Atherosclerosis and 

cardiovascular 

disease 

Clear 

Cerebral 

embolism 

Instantaneous 

Rapid 

recovery 

Possible 

Cardiac arrhythmia 
Mitral stenosis 
Myocardial infarction 
Carotid murmur 

Clear 

Subarachnoid 

haemorrhage 

Sudden 

headache 

May relapse 
early 

Common 

Hypertension 
Neck stiffness 
Subhyaloid haemorrhage 

Bloody 

Subdural 

haemorrhage 

Gradual 

Preceding 

trauma 

Days 

Weeks 

Months 

Eventually 

Headache, vomiting 
Confusion 
Papilloedema 
Bradycardia 

Xantho- 

chromia 


A Table 10.7 


cerebrospinal fluid and cause neck rigidity (Figure 10.92). 
Thrombosis also occurs within the same vascular territory 
but is less likely to be associated with coma, has a better 
recovery prospect and often a more limited paralysis, 
because branches of the middle cerebral rather than the 
main stem may be picked out. Cerebral embolism may 
occur in the young (mitral stenosis with atrial fibrillation 
or subacute bacterial endocarditis) or older persons with 
myocardial infarction. Hemiparesis occurs, rarely associ- 
ated with unconsciousness, and usually suddenly on the 
dislodgement of the embolus. 

Subarachnoid haemorrhage 

The usual cause is the leakage or rupture of a congeni- 
tal aneurysm on the cerebral arterial circle of Willis or 
less commonly an angioma (Figure 10.93). Sometimes 
in older persons a degenerate artery bursts, or trauma 
may be responsible. Hypertension is a common precip- 
itating cause. The clinical manifestations vary. 
Meningeal symptoms - slowly or suddenly produced - 
include head retraction, neck rigidity, Kernig’s sign, 
pyrexia and other signs which may lead to a wrong diag- 
nosis of meningitis. A systolic murmur arising from an 
aneurysm or angioma may be heard on auscultation 
over the skull or the closed eye. 



A Figure 10.92 Massive intracerebral haemorrhage from 
right middle cerebral artery (closed arrow). Note spill of blood 
into posterior horns of lateral ventricles (open arrows) 
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A Figure 10.93 Aneurysm of anterior communicating artery 
in suspected subarachnoid haemorrhage. CT scan with 
intravenous enhancement 


The truth is established on lumbar puncture when 
pure blood or heavily bloodstained fluid is withdrawn. 
CT scanning is an alternative method of diagnosis when 
blood may be seen throughout the subarachnoid space 
(Figure 10.94). After settling, the supernatant fluid 
remains straw coloured, thus distinguishing the blood 
from that due to imperfect lumbar puncture. The blood 
is evenly mixed throughout the fluid, whereas in the case 
of a ‘traumatic tap’ the first sample obtained is usually 
more heavily stained than subsequent samples. 

In a patient who survives the first haemorrhage the 
aneurysm becomes lined with clot. This tends to be 
removed after a few days so that a second bleed com- 
monly occurs about 10 days after the first. This fact is rel- 
evant to surgical treatment of the aneurysm which should 
be attempted within 10 days of the original haemorrhage. 

Subdural haemorrhage 

Sometimes a comparatively minor injury to the skull may 
result in a gradual leakage from the cortical veins into 
the subdural space, and a haematoma is formed causing 
pressure symptoms as it slowly increases in size; it may 
therefore be confused with cerebral tumour unless the 
history of trauma is elicited (Figure 10.95). The symp- 



A Figure 10.94 Acute subarachnoid haemorrhage with high 
density blood (white) throughout subarachnoid space 
notably in Sylvian fissures (large arrows) and ambient wing 
cisterns (small arrows) 

toms manifest themselves in a few days, weeks or months 
after the injury, and concussion may not have occurred. 
Headache, vomiting, drowsiness, mental confusion and 
bradycardia are common, but subject to remarkable fluc- 
tuation, seldom seen to the same extent in tumour. 
Papilloedema of moderate degree may develop. Variable 
changes in the pupillary, tendon and superficial reflexes 
result, hemiplegia may develop, and drowsiness changes 
to stupor or, later, coma and death, if unrelieved. 

THE DIAGNOSIS OF DISEASES OF THE 
NERVOUS SYSTEM 


The Anatomical Diagnosis 

Diagnosis may often be achieved with more precision 
in diseases of the nervous system than in other parts of 
the body. 

The reason for this is that disturbances of function 
are closely related to the anatomical site of the lesion. 
This is well illustrated in the examples already given of 
affections of the motor and sensory-tracts in the spinal 
cord, of the localizing value of the abolition of tendon 
reflexes and the modification of reflexes, as in the case 
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A Figure 10.95 Acute right subdural haematoma from head 
injury. Crescentic high density lesion on brain surface with 
midline shift and effacement of sulci and compression of 
ipsilateral ventricle 


A Figure 10.96 Frontal lobe abscesses which developed 
over four days. Note compression of quadrigeminal cisterns 
(arrow) indicating incipient tentorial coning 


of Babinski’s sign. It has been seen how a combination 
of signs may lead to a topographical diagnosis of such 
diseases as motor neuron disease, subacute combined 
degeneration, neuropathies and myopathies. 

Similarly, damage to the motor system in the brain 
may result in characteristic patterns as in the complete 
hemiplegia of an internal capsular lesion. Special func- 
tions of other parts of the brain may be lost or altered 
and cause impairment of intellect, memory and person- 
ality when the frontal lobes are affected. 

Involvement of cranial nerves may have great local- 
izing value if associated with other neurological signs, 
but not if the nerve alone is involved because of the long 
course of certain cranial nerves. 

By contrast with examination of other systems, e.g. 
the heart, the nervous system stands almost alone in 
enabling the patient to co-operate fully in the diagnosis 
and displaying the higher faculties of the brain in speech, 
thought, memory and reasoning. A routine for recording 
examination of the nervous system is given in Table 10.8. 

The Aetiological Diagnosis 

This has a close bearing on the anatomical diagnosis, for 
it is known that certain types of pathological process 
repeatedly occur in the same site. 

The virus of poliomyelitis has a selective affinity for the 
anterior horn cells, the virus of herpes zoster favours the 
posterior nerve root, and deficiency of vitamin B 12 leads 
to degenerative changes in the peripheral nerves, posterior 
column and pyramidal tracts - to give but a few examples. 

It sometimes happens, therefore, that the anatomical 
picture of the lesion suggests its pathology. 


The medulloblastoma of childhood is an example. This 
tumour brings headache, vomiting, papilloedema and 
other signs associated with an expanding lesion within the 
skull, but cranial nerve lesions, especially oculomotor pare- 
ses, are common, and there is some inco-ordination of 
movement of a cerebellar type. Such features in a young 
child indicating an involvement of the brainstem, cerebel- 
lum and cervical cord are rarely caused by anything other 
than medulloblastoma, though tubercular meningitis has 
certain symptoms and signs in common. 

Time relationships are also closely bound up with 
aetiology. Trauma often causes instantaneous effects, as 
does haemorrhage into the brain or spinal cord. 

Inflammatory lesions develop in a matter of days 
(Figure 10.96), while neoplastic conditions may take weeks 
or months, and degenerative processes may require months 
to years before revealing a diagnosable clinical picture. 

The aetiology in neurological disease does not differ 
in principle from the causes at work in other parts of the 
body, but emphasis can be placed upon certain causes 
which are common. 

ILLUSTRATIVE DISEASES 


In conclusion, three common diseases of the nervous 
system will be described to illustrate some important 
principles in neurological diagnosis. Epilepsy is a parox- 
ysmal disorder of cerebral function, and the patient may 
be in perfect health at other times. Diagnosis depends 
upon an accurate account of the attack and a careful 
physical examination to exclude the early signs of a 
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A ROUTINE FOR RECORDING EXAMINATION OF THE NERVOUS SYSTEM 

Cerebral dominance 

Left- or right-handed 

Mental state 

Orientation, memory, intelligence, grasp of information, behaviour, mood, talk, 
delusions, hallucinations, insight 

Speech 

Dysarthria, dysphasia, stuttering 

Stance and gait 

Romberg’s test 

Skull and spine 

Congenital or acquired deformities. Bruits. Symmetry of development 

Cranial nerves 

1 Recognize test odours with either nostril 

2 Visual acuity: near and distance vision 
Visual fields; scotomas 

Optic disc and retinae 

3,4,6 Enophthalmos or exophthalmos. Ptosis 
Pupils equal, central, circular and regular 
Pupils react to light, direct and consensual and to convergence 
External ocular movements. Nystagmus 
5 Corneal reflexes. Facial sensation 

Jaw opens centrally; normal power 
Jaw jerk 

7 Facial asymmetry or weakness (upper and lower divisions) 

8 Hears whispered voice at 3 ft, either AC>BC; Weber’s test not lateralized 
9, 1 0 Palate elevation; gdg reflex; cough and voice 

1 1 Sternomastoids and trapezius: weakness, wasting or fasciculation 

12 Tongue: wasting, fasciculation, protrusion (central or elevated) 

Motor system 

Posture 
Muscle bulk 
Fasciculation 
Tone 

Voluntary movements - power 

fine movements 

akinesia 

bradykinesia 

Co-ordination 

Involuntary movements - tremor 
chorea 
athetosis 

Tendon reflexes 

Superficial reflexes 

Plantar responses (Babinski sign) 

Sensory system 

Light touch (cotton wool) 

Pain (sharp pin) 

Temperature (hot and cold tubes) 
Joint position sense 
Vibration sense (1 28 Hz) 

2-point discrimination (compasses) 

Peripheral nerves 

Palpation 

Response to percussion 

Autonomic system 

Sweating on peripheries 

Blood pressure control - postural hypotension 

Heart-rate control - Valsalva manoeuvre 


Hi 


A Table 10.8 
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focal cause. A space-occupying lesion such as tumour 
exemplifies an organic and progressive focal process 
which may sometimes be precisely localized by clinical 
examination based on a knowledge of the functional 
anatomy of the nervous system. Multiple sclerosis is 
characterized by episodes of neurological disturbance 
which may be scattered over a long period of time and 
accompanied by multifocal signs. Special investigations 
are of little value, and diagnosis may sometimes rest 
upon the history alone. 

EPILEPSY 


Epilepsy consists of a recurrent transient disturbance of 
cerebral function usually accompanied by an abnormal 
and excessive discharge from cerebral neurons. Epilepsy 
is classified as ‘idiopathic’ or ‘symptomatic’ according 
to whether a specific cause can be found. The causes 
include high fever in children, cerebrovascular disease 
in the elderly, trauma, tumour, metabolic disorders such 
as uraemia and the withdrawal of alcohol or sedative 
drugs. A familial incidence is common especially in the 
idiopathic form. 

Epilepsy may manifest itself as generalized convul- 
sions ( grand mal), minor momentary attacks ( petit mal, 
myoclonic, etc.) and focal epilepsy (psychomotor, 
Jacksonian). 

Generalized Convulsions (grand mal) 

The fits of epilepsy follow, in classic cases, such a defi- 
nite sequence of events as to make their recognition easy. 
The events are: 

1 The aura. 

2 The cry. 

3 The tonic stage. 

4 The clonic stage. 

5 Postepileptic phenomena. 

Usually there is no apparent precipitating cause, but 
occasionally the attack seems to result from some spe- 
cific sensory stimulus or emotion, such as music or flick- 
ering light. 

1 The aura 

This is a warning occurring a short time before the fit. 
It usually takes the form of a peculiar subjective phe- 
nomenon, e.g. tingling in one hand, queer sensations in 
the epigastrium, sense of constriction around the leg, 
visual or auditory sensations. The aura is generally con- 
stant for the same individual. It is important, though dif- 


ficult, to distinguish an aura of motor character (trivial 
twitchings followed by other phenomena) from true 
Jacksonian or focal epilepsy. 

2 The cry 

As the patient falls to the ground the respiratory muscles 
are in a state of tonic spasm and a grunting cry is emit- 
ted. The patient is unaware of this as he falls unconscious. 

3 The tonic stage 

The muscles of the whole body are in tonic contraction. 
The body is therefore rigid, the hands and jaws 
clenched. The cessation of respiratory movements 
causes cyanosis and engorgement of veins in the neck. 
Occasionally the muscular involvement is unequal, 
twisting the body to one side. This stage lasts about half 
a minute and passes into - 

4 The clonic stage 

Clonic movements affect the whole body almost instan- 
taneously. The limbs are alternately flexed and extended, 
and the movements rapidly increase in excursion and 
then diminish in intensity and frequency. The convul- 
sions last about three minutes. During them the patient 
may injure himself by the champing movements of the 
jaw (laceration of the tongue, injury to the teeth, frothy 
and often blood-stained saliva on the lips) or by contact 
with surrounding hard or dangerous objects. During the 
clonic stage incontinence of urine and more rarely of 
faeces also occurs. 

5 Postepileptic phenomena 

Following the clonic stage, coma of short duration occurs 
during which the tendon reflexes are abolished and the 
plantar responses are extensor. The pupils are dilated and 
the corneal reflexes absent. There may be a slight rise in 
temperature, more pronounced if a succession of fits 
occurs - status epilepticus. Usually the patient passes 
from coma into a natural sleep which lasts for several 
hours and from which he awakes with a headache. More 
rarely postepileptic automatism results: the patient may 
perform acts (e.g. undressing or walking) of which he 
afterwards has no recollection. In some cases ‘psychic 
equivalents’ of epilepsy may be found - e.g. complete 
change in personality and habit and liability to criminal 
acts of which the patient later has no knowledge. 

Minor Momentary Attacks 
Petit mal 

This is a term used to describe transient ‘absence’ attacks 
in children, accompanied by a diagnostic 3 per second 
‘spike and dome’ pattern in the electroencephalograph 
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(see Figure 10.104). There is a sudden interruption of 
activity lasting only a few seconds with blankness of 
expression, perhaps a momentary twitching of the face 
or limbs, but the child rarely falls, objects held are 
seldom dropped and incontinence is unusual. A family 
history is common and most cases are ‘idiopathic’. 

Myoclonic seizures 

These consist of violent jerking movements usually of one 
or both arms. Other transient motor forms of epilepsy in 
children include sudden bowing of the head (Salaam 
attacks ) and akinetic seizures , in which the child sud- 
denly falls to the ground without loss of consciousness. 

Focal Epilepsy 
P sychomotor epilepsy 

This is the commonest form of seizure in which the 
symptoms arise from one particular focus in the brain, 
in this case the temporal lobe. This focus may be an 
identifiable structural lesion, especially in adults, but 
many cases are idiopathic. Sensory hallucinations, espe- 
cially of taste and smell, are accompanied by mental 
and emotional phenomena including ‘dreamy’ states, 
which may be pleasant or otherwise, and a sensation 
known as deja vu, in which surroundings or events 
seem strangely familiar. The motor features of tempo- 
ral lobe epilepsy consist of purposive but inappropriate 
movements which include smacking the lips, chewing, 
muttering or more complex activities such as undress- 
ing. The patient may also display anger, laughter and 
other motor manifestations of the emotional distur- 
bance. These attacks may be distinguished from petit 
mal and other forms of minor epilepsy by the fact that 
movements are co-ordinated rather than clonic and last 
for minutes rather than seconds. 

Jacksonian epilepsy 

This was first described by the pioneer neurologist 
Hughlings Jackson. It generally consists of a localized fit 
without loss of consciousness. The convulsive movements 
usually start in the same group of muscles and extend in 
a ‘march’. Thus twitchings may be observed in the right 
hand followed by movements of the arm and shoulder- 
girdle, and then of the whole of the right side, sometimes 
spreading to the left. Occasionally the attack ends in gen- 
eralized convulsions, in which case consciousness may 
be lost. Such a history suggests an irritative lesion of the 
brain such as tumour or trauma, though the story in 
these two examples will be quite different. 

The physical examination in cases of Jacksonian 
epilepsy is more likely to yield signs than in the case of 
the idiopathic variety, though not always so. The com- 


monest sign is a hemiparesis (Todd’s paralysis), which 
may last for several hours after an attack. The attacks 
are not always motor in character but may be sensory 
with visual, auditory or other sensory phenomena. 

The electroencephalogram (EEG) has proved the 
clear vision of Hughlings Jackson when he defined 
epilepsy as an excessive, sudden and unruly discharge of 
neuronal cells. For during the attacks distinctive waves 
appear, indicating that there is a dysrhythmia of the elec- 
trical potentials of the brain, due in its turn to physico- 
chemical changes (see Figure 10.104). These may be 
congenital, but it is not surprising that one or more of 
the several factors causing symptomatic epilepsy may 
modify the physicochemical state of the brain. 

Observation and Causation of 
Epileptic Fits 

It is useful to provide the nursing staff or relatives with 
a questionnaire to cover the points described in the var- 
ious forms of epilepsy. Often the patient has no knowl- 
edge of the attack unless there has been injury or 
incontinence. This particularly applies to nocturnal 
attacks. Sometimes he feels ill afterwards or behaves 
strangely and knows that something has happened, but 
generally one must depend upon information provided 
by an intelligent observer. 

True petit mal is usually idiopathic and Jacksonian 
fits are usually symptomatic, but in every case of 
epilepsy a careful search must be made for an organic 
cause by thorough general and neurological examina- 
tion and by appropriate investigations (see page 285). 
Hypertrophy of the gums (Figure 10.97) and mega- 
loblastic anaemia may be found in epileptic patients 
who are taking phenytoin sodium. 



A Figure 10.97 Gum hypertrophy in a patient taking 
phenytoin sodium for epilepsy. The patient, a female, also 
had megaloblastic anaemia due to folic acid deficiency. (See 
also page 1 90) 
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Hysterical Fits 

These can usually be distinguished from epilepsy, though 
petit mal may cause difficulties. They are commoner in 
women. Hysterical ‘convulsions’ are so violent as to be 
obvious purposeful struggling. Incontinence and injury 
do not occur for they are too unpleasant, but manifesta- 
tions such as shutting the eyes against resistance and per- 
sistent general rigidity or movements all increase if the 
patient feels that she is attracting attention. It is impor- 
tant to note that hysterical fits may be a result of organic 
brain disease and are not uncommon in epileptic subjects. 

Narcolepsy and Cataplexy 

These rare conditions, which usually occur together, 
resemble epilepsy in that they each consist of a parox- 
ysmal but transient disturbance of cerebral function. The 
cause is unknown and is not associated with structural 
disease of the brain. Narcolepsy is characterized by 
bouts of uncontrollable sleep from which the patient can 
easily be roused. In cataplexy, there are abrupt but 
momentary episodes of muscular weakness usually pre- 
cipitated by emotion such as laughter. Other features of 
this syndrome are hypnagogic hallucinations (vivid 
dreams on first falling to sleep) and sleep paralysis 
(inability to move on first waking). 

SPACE-OCCUPYING LESIONS 


The recognition and localization of an intracranial 
space-occupying lesion is of the greatest importance, 
because the condition can often be relieved and some- 
times cured by surgical treatment. Examples of such 
lesions include tumour, abscess, cyst, hacmatoma and 
aneurysm (Figure 10.98). The two principal manifesta- 
tions are increased intracranial pressure and focal signs. 

Symptoms and Signs of Increased 
Intracranial Pressure 

Whatever the cause of a rise of intracranial pressure, cer- 
tain common symptoms and signs result. The most 
important of these are headache, vomiting, papil- 
loedema, disturbances of cerebration, fits, bradycardia 
and respiratory arrhythmias. 

Headache 

This symptom is considered on pages 8-9 as it results 
from many conditions not primarily affecting the nervous 
system. As a feature of increased intracranial pressure it 
may occur in paroxysms of great severity, often with peri- 
ods of freedom, be mild or even absent. The headache is 
usually maximal in the early morning, sometimes waking 


the patient, and then improves after he gets up from bed. 
It is sometimes over the site of a tumour, but more often 
it is generalized (Figure 10.99). 

Vomiting 

Typical cerebral vomiting is not preceded by nausea and 
is sometimes projectile in character. This is often seen in 
meningitis. In children especially, the gastric contents 
may be ejected quite forcibly through the mouth. 
Vomiting due to increased intracranial pressure is, how- 
ever, not commonly of this cerebral type. It may resem- 
ble other forms of sickness preceded by nausea. 
Vomiting is a late sign of raised intracranial pressure and 
is usually associated with severe headache. 



A Figure 10.98 Right cystic astrocytoma causing mass effect 
displacing midline structures. Patient presented with headache 
and contralateral hemiparesis 



A Figure 10.99 Left frontal hemangioma. Patient presented 
with left frontal headache 
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Papilloedema (choked disc) (Figure 10.100) 

This is the sign of greatest importance in the diagnosis 
of increased intracranial pressure, though it does not 
correlate well with the level of the pressure and may take 
several days to develop. The patient may complain of 
impaired vision, which is confirmed by the discovery of 
enlargement of the blind spot and contraction of the 
periphery of the visual field. In many cases no subjective 
visual changes are present, emphasizing the necessity of 
examining the retina in all neurological cases. The objec- 
tive sign consists in swelling of the optic nerve head to 
an extent of several dioptres. (See also the 2nd cranial 
nerve, page 21 6 et seq.) 

Mental changes 

Mental confusion and apathy are common but late signs 
in most cases of increased intracranial pressure (see 
Cerebration and consciousness, above) and stupor or 
coma follow in severe unrelieved cases. 

Fits (see also page 279) 

It is important to remember that generalized convulsions 
resembling idiopathic epilepsy are a commoner manifes- 
tation of increased intracranial pressure than localized 
fits. Fits occurring first in middle life should emphasize 
the necessity of excluding organic cerebral disease. 

Bradycardia 

The general rise of intracranial pressure in time causes 
slowing of the heart rate owing to its effect on the vagal 
centres in the medulla; a grave sign of most value when 
the normal heart rate for the individual is known. 

Respiratory arrhythmias 

Increasing intracranial pressure impairs the cerebral cir- 
culation including that of the medulla with involvement 
of the activities of the respiratory centre. This may result 



A Figure 10.100 Papilloedema 


in abnormalities of the rate or rhythm of respiration 
such as Cheyne-Stokes breathing (see page 111). 

Focal Signs (Table 10.9) 

It is important to localize a space-occupying lesion as accu- 
rately as possible, because upon this will depend the suc- 
cess of any operative treatment. The earlier the anatomical 
diagnosis can be made, the more likely is the treatment to 
be successful, not only because the encroachment of even 
a simple tumour upon the brain substance is attended by 
grave results, which increase the longer the tumour 
remains, but also because the slight localizing signs of the 
early stages are often masked by increasing intracranial 
pressure. Moreover, the disturbances of consciousness 
which have been mentioned (impairment of intellect and 
increasing stupor) soon render the patient unable to help 
in the diagnosis of the condition by his accurate history. 

This preamble emphasizes the necessity for paying 
due attention to the slightest focal signs in the early 
stages of intracranial disease. These signs depend upon 
the abolition or alteration in function of the various 
parts of the brain and the cranial nerves which proceed 
from it. Some areas - for example, the motor area - have 
well-defined functions, the loss or alteration of which 
will almost certainly occur when a lesion affects them. 


LOCALIZING FOCAL SIGNS IN THE CEREBRUM 

Site 

Symptoms and signs 

Frontal lobe 

Personality change, facetiousness 
Anosmia 

Optic atrophy and papilloedema 

Precentral gyrus 

Focal convulsions and 
hemiparesis 

Parietal lobe 

■ Spatial disorientation, 
astereognosis, alexia, 
homonymous hemianopia 

Temporal lobe 

Psychomotor convulsions 
Memory and emotional 
disturbances 
Sensory aphasia 
Homonymous hemianopia 

Occipital lobe 

Homonymous hemianopia 
Papilloedema 

Cerebellum 

Disturbances of equilibrium 
and tone 
Papilloedema 

Pituitary 

Bitemporal hemianopia 


A Table 10.9 
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Others - for instance, the frontal lobes - may be the seat 
of gross changes without symptoms or signs of real 
localizing value. In this connection it is well to note that 
supratentorial tumours are relatively silent, while below 
the tentorium lesions generally produce early focal signs. 

Those focal signs which appear earliest are of great- 
est value, for they are more likely to be due to the orig- 
inal lesion. The same signs appearing later may merely 
result from secondary changes in the neighbourhood of 
the lesion, e.g. meningitis or thrombosis, or from dis- 
placement of intracranial structures by rising pressure. 

Local signs are of even greater value than general ones 
in the diagnosis of cerebral lesions, for whereas such signs 
as headache, vomiting and retinopathies may be caused 
by hypertension, blood diseases and other conditions, local 
signs such as paresis or disturbances of sensation indicate 
a local lesion. Sometimes a combination of signs is known 
to be associated with a particular type of tumour. For 
example, a medulloblastoma is the commonest cerebral 
tumour of childhood and causes a combination of signs, 
indicating both the position of the tumour in the vermis 
and surrounding structures and its pathology. Local signs 
may now be discussed in more detail and grouped accord- 
ing to the various parts of the brain affected. 

Mental disorder should draw attention to the frontal, 
parietal or temporal lobes. Frontal tumours may reach 
a considerable size and produce no focal signs other than 
personality changes, sometimes with loss of inhibitions 
and urinary incontinence. Temporal lobe lesions cause 
impairment of memory and emotional disorders (see 
also under Epilepsy, page 279), while parietal lesions are 
characteristically associated with spatial disorientation 
(see also page 265). It should be noted that any tumour 
interfering with the circulation of the CSF (especially in 
the posterior fossa) may cause intellectual impairment 
secondary to hydrocephalus. 

Motor phenomena such as Jacksonian fits and pare- 
sis point to lesions in the precentral gyrus and the neigh- 
bouring subcortical regions. Paralysis with involvement 
of the cranial nerves suggests lesions in the midbrain - 
crura, pons or medulla. They are more fully described 
under the motor system, page 254 et seq. 

Cortical sensory disturbances , i.e. astereognosis, loss 
of point discrimination and of the perception of small vari- 
ations in temperature, suggest a lesion of the parietal lobe. 

Aphasia may suggest temporal lobe involvement if of 
the auditory type, a lesion of areas 18 or 19 when visual, 
or an affection of Broca’s centre (area 44) in the inferior 
frontal gyrus, when essentially motor (see Figure 10.1). 
Aphasia is a sign which must be used with caution for 
localizing purposes, owing to the difficulty in analysing 
different types. 


Perversions of smell, when local nasal causes have 
been excluded, may throw suspicion on the uncus. 

Hemianopia , especially homonymous and quadran- 
tic types, is found in lesions of the optic radiation and 
area 17 of the occipital cortex (see Figure 10.1). 
Bitemporal hemianopia suggests a tumour in the region 
of the pituitary. 

Cranial-nerve palsies are sometimes of localizing 
value and are particularly found when the tumour is sit- 
uated at the base of the brain, though when not accom- 
panied by other neurological signs they may be due to 
lesions involving only the nucleus or its nerve. 

Disturbances of equilibrium and muscle tone are the 
most important symptoms suggestive of cerebellar 
tumours. 

It must not be forgotten that the functions of several 
adjacent areas may be affected successively as the tumour 
grows, so that new signs continue to appear. An impor- 
tant example is the acoustic neuroma which usually pre- 
sents with unilateral nerve deafness followed in succession 
by signs of vestibular nerve damage (absent caloric reac- 
tion), signs of trigeminal involvement (absent corneal 
reflex), facial paresis, cerebellar ataxia and contralateral 
pyramidal tract signs from medullary compression. This 
tumour may be associated with generalized neurofibro- 
matosis (Figure 10.101). The possibility of tumour should 
be considered when any localizing signs are present, espe- 
cially when these appear gradually over a period of some 
months. If signs of increased intracranial pressure (see 
page 271) occur concurrently, the diagnosis becomes 
more certain. The reverse, however, is commonly the 
case, namely, the signs of increased intracranial pressure 
occur early and the localizing signs only later. In such 

Figure 10.101 
Neurofibromatosis 
(von 

Recklinghausen’s 
disease). This 
condition is 
sometimes 
associated with an 
acoustic nerve 
tumour 
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cases the careful exclusion of other diseases causing the 
triad of headache, vomiting and papilloedema may estab- 
lish a diagnosis of tumour, but its position may remain 
uncertain. Of the general signs, it is to be noted that 
papilloedema and vomiting are often more pronounced 
in subtentorial than supratentorial tumours. 

In the diagnosis of the nature of a tumour the patient’s 
age takes a prominent part. Carcinoma, which is always 
secondary, is naturally found in older people. A primary 
focus should be sought (Figure 10.102). One of the com- 
monest is carcinoma of the bronchus. Among primary 
tumours an important distinction is to be made between 
intracerebral and extracerebral growths. The former 
include various forms of glioma which replace brain 
tissue, while the extracerebral varieties, e.g. meningioma 
and pituitary tumours, cause special pressure effects and 
are more amenable to treatment (Figure 10.99). 
Whatever the nature of the tumour the signs of increased 
intracranial pressure depend largely on how it obstructs 
the free circulation of cerebrospinal fluid and how 
rapidly it grows. 

MULTIPLE SCLEROSIS 
(DISSEMINATED SCLEROSIS) 

This is one of the commonest organic nervous diseases. 
It affects both sexes, usually between the ages of 20 and 
40 years, and is generally insidious in its onset. Its 
progress is marked by remissions in which the symptoms 
and signs may disappear partially or entirely. 

Among early symptoms may be mentioned transient 
pareses, paraesthesiae (subjective sensory phenomena, see 
page 265), disturbances of micturition and ocular symp- 
toms. The ocular manifestations, which include diplopia 
and blurring of vision, are perhaps most characteristic. 



A Figure 10.102 Multiple cerebral metastases from breast 
carcinoma 


Blurring of vision may occur for a few days to a few 
weeks, indicating a retrobulbar neuritis, and may precede 
cord symptoms by months or years. It is often followed 
by a degree of optic atrophy, especially noticeable in the 
temporal halves of the optic discs. In a developed case, 
spastic paraplegia is the commonest clinical picture. But 
as the name of the disease indicates, the lesions are scat- 
tered, and before a diagnosis of multiple sclerosis is jus- 
tifiable, the paraplegia must be accompanied by signs of 
damage to other parts of the nervous system. The triad 
of symptoms described by Charcot, nystagmus, staccato 
speech and ‘intention’ tremor, is by no means commonly 
found, but one of the triad with signs of a spastic para- 
plegia may suggest multiple sclerosis, indicating patches 
of sclerosis in the cerebellum and corticospinal systems. 
Both nystagmus and staccato speech are defects of pos- 
tural fixation (tone) due to cerebellar involvement. 

Evidence of sclerotic patches in the posterior columns 
or cerebellar pathways is to be found in ataxia, a common 
symptom (Figure 10.103). Loss of vibration sensation and 
of sense of position are more rarely found on objective 
examination. Damage to other sensory tracts may result 
in various anaesthesiae and paraesthesiae. 

Figure 10.103 
Multiple sclerosis. 

MRI scans showing 
demyelinated 
plaques in white 
matter (a) and 
cervical cord (b) 
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SPECIAL INVESTIGATIONS 


Cerebrospinal Fluid 

This is secreted by the cells of the choroid plexus and 
absorbed via the arachnoid villi into the dural sinuses 
and spinal veins. 

The information which it gives in diseases of the ner- 
vous system includes: 

1 The pressure. 

2 The presence of blood and turbidity from increased 
cellular content, observable by the naked eye. 

3 The cell content, microscopically. 

4 The chemical content. 

5 The Wassermann reaction. 

1 Pressure 

The normal pressure, when measured at lumbar punc- 
ture in the lateral recumbent position, with the patient 
completely relaxed, varies between 100 and 180 
mmH,0. The fluid is contained in the ventricular system 
which has foramina communicating with the subarach- 
noid space. Any condition which causes a rise of 
intracranial pressure, e.g. tumour or abscess, may at first 
be compensated for by displacement of the fluid. As this 
runs into the sheath of the optic nerve it may cause 
papilloedema, and when it affects the posterior fossa of 
the skull there may be crowding of the cerebellum and 
medulla into the foramen magnum. This process is easily 
aggravated by lumbar puncture and may cause serious 
ischaemia of the medulla which can be fatal. By these 
pressure effects the escape of the cerebrospinal fluid into 
the spinal theca and its absorption from this part of the 
subarachnoid space are prevented. A failure of absorp- 
tion in the ventricles also occurs if the foramina are 
blocked, and hydrocephalus may result. See also 
Queckenstedt’s test (page 270). 

2 Presence of blood 

The presence of blood in considerable quantities may 
be noted in subarachnoid haemorrhage (page 10.63), 
or the fluid may be yellow due to altered blood from an 
earlier bleed (‘xanthochromia’). The fluid may be turbid 
if there is a large number of cells, as in certain types of 
coccal meningitis. 

3 Cell content 

An increase of cells occurs as in the case of infections in 
other parts of the body. These cells are usually poly- 
morphonuclear leucocytes in coccal infections and cer- 
tain other acute infections, or lymphocytes when the 
infection is more chronic. When the cells are increased, 


a specific organism, e.g. the meningococcus or tubercle 
bacillus, may be identified immediately on microscopy 
or only after culture. Cellular changes may, however, 
occur in certain nervous diseases in which no organism 
is present. 

4 Chemical content 

The chemical constituents of the cerebrospinal fluid are 
not dissimilar from those in plasma, except for a much 
lower protein content. There is an increase in protein 
and a decrease in sugar and chlorides in many types of 
meningitis. Gross increase in the protein content is seen 
when the free flow of the cerebrospinal fluid is prevented 
by blockage of the theca in cases of spinal-cord tumour 
(Froin’s syndrome). A very high protein level may also 
occur with certain forms of cerebral tumour and periph- 
eral neuropathy. 

The normal values of the main constituents of the 
cerebrospinal fluid and the changes commonly found 
in disease of the central nervous system are set out in 
Table 10.10. 

Radiology 

A plain radiograph of the skull may show evidence of 
fractures; raised intracranial pressure (‘beaten silver’ 
appearance of the vault and erosion of the clinoid 
processes); bone destruction by tumour or infection 
(e.g. of sinuses or mastoid cells); expansion of the pitu- 
itary fossa or of the various neural foramina (e.g. optic 
and auditory) due to tumours; calcification within 
tumours or vascular lesions such as aneurysm and 
angioma. 

Directional Doppler ultrasonography is an accurate 
safe and atraumatic technique to identify narrowing in 
the common carotid artery and its branches including 
internal carotid and ophthalmic arteries. 

Arteriograms are radiographs of the cervical and 
cerebral vessels taken after the intra-arterial injection of 
a radio-opaque contrast material. They may be used to 
locate and display cerebral aneurysms and obstruction 
or displacement of arteries. 

Pneumoencephalography consists of injecting air into 
the spinal subarachnoid space (or directly into the ven- 
tricular system) to outline the cerebral ventricles. 
Radiographs may then help to demonstrate cerebral 
atrophy, distension or displacement of the ventricles and 
the site of obstruction to the flow of CSF. 

Myelography is used to determine the level of a lesion 
compressing the spinal cord. A radio-opaque dye is 
injected into the lumbar subarachnoid space, and radi- 
ographs are taken with the patient tilted so that the dye 
can move up or down the spinal canal. 
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THE CEREBROSPINAL FLUID IN HEALTH AND DISEASE 



Appearance 

Pressure 
(mm CSF) 

Cells 
(per mm 3 ) 

Protein 
(mg/100 ml) 

Other 

Normal 

Clear 

Colourless 

100-180 

0-5 

Lymphocytes 

15-45 

glucose 

(3. 3-4.4 mmol/I) 

Traumatic 

Bloody at first 

100-180 

Red blood cells 

Elevated 4 mg 
per 5000 red 
blood cells 

Supernatant clear 

Subarachnoid 

haemorrhage 

Bloody 

throughout 

Raised 

Red blood cells 

As above 

Supernatant 

xanthochromic 

Purulent 

meningitis 

Turbid 

Raised 

Polymorphs 

100^100 

100-5000 

Glucose low, 
organisms on 
smear 

Viral 

meningitis 

Clear to 
opalescent 

Normal 

Lymphocytes 

20-2000 

150 

Sterile 

PCR positive 

Tuberculous 

meningitis 

Clear to 
cloudy 

Raised 

Lymphocytes 
up to 500 

80-400 

Glucose low, 
organisms on 
smear or culture 

Neurosyphilis 

Clear 

Normal 

Lymphocytes 
up to 50 

Up to 100 

Positive antibody 
titres 

Multiple 

sclerosis 

Clear 

Normal 

Normal or up 
to 20 

lymphocytes 

Normal up to 
120 

Raised -/-globulins 
Oligoclonal bands 

Spinal tumour 
with block 

Yellow 

xanthochromia 

Normal or low 

Normal or up 
to 20 

lymphocytes 

200-600 

May coagulate 


A Table 10.10 


Computerized Axial Tomography (CT scan) 

This technique has largely replaced the more invasive 
methods already mentioned for the location of intracra- 
nial lesions. X-rays penetrate the head from different 
angles, and by a process of triangulation the exact den- 
sity of each point is obtained from the hindrance to the 
X-ray beams. A series of cross-sections of the brain is 
mapped out by a computer, and the various tissues, both 
normal and abnormal, are clearly distinguished by the 
difference in their densities. 

Magnetic Resonance Imaging 

This is a useful non-in vasive technique and preferable to 
CT in delineating lesions in the posterior fossa and the 
craniocervical spinal canal. As with CT, contrast 
medium may enhance lesions and demonstrate brain and 
spinal cord vascular abnormalities. It can reveal abnor- 
malities in the brainstem such as syringomyelia and, by 


distinguishing between white and grey matter, it is also 
helpful in the diagnosis of multiple sclerosis. 

Isotope Brain Scan 

Certain radioactive substances (e.g. technetium iso- 
topes) are selectively localized in tumours and other 
lesions of the brain, especially those near the surface. 
This local concentration of the isotope can be detected 
by means of a scintillation scanner and displayed on 
suitable paper or film. 

Electroencephalography 

The rhythmical activity of the cortical neurons is 
recorded by the electroencephalograph. 

Departures from normal may be seen in many brain 
disorders, notably epilepsy, but also in some cerebral 
tumours and occasionally in certain metabolic and psy- 
chiatric diseases (Figure 10.104). 
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The electroencephalogram is a valuable aid in neu- 
rological diagnosis, even in localization of the lesion as 
in tumour, but needs special skill in its interpretation and 
close correlation with the clinical findings. 

Visual Evoked Responses 

These are performed by detecting the electrical potential 
arriving at the occipital cortex after stimulation of the 
retina by a flash of light or patterned stimuli. The 
response is measured through the intact skull and the 
presence, character and latency of the visually evoked 
response can be helpful in the differentiation of disor- 
ders of visual function. 


Electromyography, Muscle Biopsy and 
Nerve Conduction Studies 

The records of electrical variations made by insertion of 
a needle into muscle can give important information in 
various rare muscular diseases: myopathies, neu- 
ropathies and myasthenia. It may also indicate the pres- 
ence or absence of muscular contraction where this is 
clinically abolished, as in traumatic lesions of nerves. 

Muscle biopsy can be a similar aid to diagnosis. 

Nerve conduction is determined by measuring the time 
taken for a stimulus to travel from one point on the nerve 
to another. This technique may be helpful in the assess- 
ment of peripheral nerve lesions (see Figure 10.105.) 



A Figure 10.104 Electroencephalogram, (a) Normal record 
(alpha waves), (b) Petit mal epilepsy (spike and dome pattern). 

(c) Slow activity (delta waves): this can be generalized, as in 
epilepsy, or localized to one part of the brain, e.g. cerebral tumour 



A Figure 10.105 Measurement of motor conduction velocity 
in the lateral popliteal nerve. The anterior tibial branch is 
stimulated at the ankle (stim. 1) and the response recorded. The 
nerve is then stimulated at the head of the fibula (stim. 2) and 
the response is recorded. The time from the stimulus to the 
onset of the muscle potential is measured from each trace and 
the difference represents the time taken for the impulse to pass 
down the nerve between the two stimulus points 
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ROBIN PHILPOTT 


Psychiatric disorder is the second most common cause 
of patients seeking help from their general practitioner 
and affects about 15 per cent of the adult population at 
any given time. Acute psychiatric emergencies present at 
accident and emergency departments, particularly 
attempted suicide, drug intoxication or disturbed behav- 
iour. More than half the elderly patients on general med- 
ical or geriatric wards have mental disorders. Obstetric 
departments need special links with drug dependency 
clinics for drug-dependent pregnant women. Sick chil- 
dren, including those with non-accidental injuries, may 
reflect hidden psychiatric morbidity in themselves, their 
parents or their families. 

The reasons for the high co-existence of mental and 
physical disorder are complex. Partly they are causal; thus 
chronic painful conditions, such as arthritis or bowel dis- 
orders may result in depression, thyrotoxic patients are 
excessively anxious whereas myxoedematous patients 
may suffer almost any psychiatric symptom. Depressed 
or schizophrenic patients may neglect themselves so they 
become dehydrated, hypothermic or undernourished with 
secondary medical complications such as pneumonia or 
hypovolaemia and tertiary effects due to falls, cere- 
brovascular accident or myocardial infarct. 

The treatment of medical conditions can induce psy- 
chiatric disorder. Admission to hospital may itself 
induce, or increase, confusion in the elderly and can 
precipitate acute delirium tremens in patients with 
undisclosed alcohol dependency. Drugs used in the 
treatment of medical conditions often have psychiatric 
side effects. Almost all treatments for Parkinson’s dis- 
ease can cause acute confusional or psychotic episodes. 
Steroids may induce mania or, more commonly, depres- 
sion. Moreover, psychotropic drugs have physical side 
effects; anti-psychotic drugs induce Parkinsonian symp- 
toms and some tricyclic anti-depressants are powerfully 
anticholinergic with effects on blood pressure, glau- 
coma and prostatism. Lithium may induce hypothy- 
roidism or diabetes insipidus. 

The presence of undiagnosed psychiatric morbidity 
may adversely affect and prolong medical treatment as 
an inpatient or outpatient. Depressed patients take 
longer to mobilize after trauma or hip replacement oper- 


ation and anxious patients have higher morbidity and 
mortality rates after open-heart surgery. 

A teenager diagnosed as diabetic will respond in 
ways that will reflect personality, intelligence and child- 
hood influences. The response will be further affected 
by social deprivation, poverty and the presence of 
social, psychiatric or physical morbidity in close family 
members. A 16-year old diabetic woman from a 
deprived inner-city area with poor schooling, an unem- 
ployed father and drug-addicted brother will cope less 
well and will suffer more psychological disturbance, 
with poor treatment compliance and risk-taking behav- 
iour such as unplanned pregnancy and attempted sui- 
cide. A similarly aged diabetic woman with professional 
parents, good school record and the prospect of uni- 
versity will suffer less psychological disturbance and 
thus better treatment compliance. Sadly, the deprived 
16-year old may also receive worse care from her med- 
ical attendants as they may find it difficult to empathize 
with her psychological and social predicament. 

For all these reasons medical students will need a firm 
grasp of the assessment of symptoms and signs of psy- 
chiatric disorder. It will be of benefit to their patients 
throughout their careers as doctors in hospital medicine 
or primary care. 

THE PSYCHIATRIC INTERVIEW 


This consists of four main points: 

1 To form an understanding and empathic relationship 
with the patient. 

2 To gather information about the patient’s illness and 
personal and family background [the history). 

3 To observe and systematically record the patient’s 
psychiatric symptoms during the interview { the 
mental state). 

4 Information from the history and mental state is 
synthesized into a diagnostic formulation ( the 
formulation). 

Initially, the student will probably find the need to form a 

warm and empathic relationship conflicting with the need 
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for a structured interview. Most students will be aware of 
the need to approach all patients with tact and sensitivity, 
but this is of even greater importance when dealing with 
emotional and psychological disorder. The structure of the 
interview may need to be abandoned for brief, or longer, 
periods to enable patients to express their emotions in an 
unhurried and non-judgemental atmosphere. 

Students will observe that experienced psychiatric 
interviewers slip easily from a role that appears empathic 
and supportive to one that is information gathering. 
They may assume that this is an inherent skill. It is not 
- it is one that results from practice and self-awareness. 

THE DOCTOR/PATIENT RELATIONSHIP 

The psychiatric interview, especially the first interview, 
plays a valuable role in establishing understanding with 
the patient and forms the basis of any subsequent work 
and relationships. Comments which make the patient 
realize he is being understood are likely to increase his 
confidence whilst too rigid an insistence on a formal 
interview structure, ill-timed interruptions or judge- 
mental comments will have the reverse effect. Students 
should use open-ended questions and encourage the 
patient to discuss their feelings and emotions. 

Before commencing the interview ensure from med- 
ical or nursing staff that the patient has been 
approached and has given his permission to be inter- 
viewed by a student. Find out if a room is available for 
a private interview. Psychiatric patients should, when- 
ever possible, be interviewed privately in an office, not 
in an open ward. Some patients who are unduly anx- 
ious or frightened may wish to be accompanied by 
another member of staff, or a relative. 

The physical setting of the interview is important; 
avoid sitting opposite the patient. If a desk is present sit 
on the same side of the desk as the patient, facing them, 
or without a desk in easy chairs at right angles to each 
other. The ability to write notes without the use of a 
desk is an important psychiatric skill. Think about your 
eye contact, facial expression and body language. You 
will not be expected to wear a white coat during your 
psychiatric student attachment, but a clean and reason- 
ably smart appearance will inspire confidence in your 
professionalism. Do not let your appearance, speech or 
behaviour betray strong political, religious, moral or 
personal viewpoints. 

You are now ready to commence the gathering of 
information that will enable you to make a diagnosis, 
and therefore treat the patient effectively. If you are dis- 
tressed by information from the patient during the inter- 


view try not to over-react. However, discuss your feelings 
immediately after the interview with qualified nursing or 
medical staff and with your educational supervisor when 
presenting the patient’s history. You will find it useful 
during the first interviews to have an aide-memoire of 
history taking readily available (the headings for history 
taking are included in Table 11.1). You will find it useful 
to copy this out onto a file card with History taking on 
one side and Mental state examination and formulation 
on the other. Do not be embarrassed to refer to this aid 
memoir during history taking. Almost all patients will be 
sympathetic to the fact you are a student and will be 
pleased that you are being conscientious. 

Writing notes on your lap, referring to an unfamiliar 
aide-memoire for history taking and remaining warm, 
empathic and non-judgemental with patients who may 
be distressed or disturbed will at first seem daunting. 
However, as each interview progresses you will become 
more competent, confident and more therapeutic in your 
relationship with your patients. 

THE PSYCHIATRIC HISTORY 


The format outlined here should be followed whenever 
possible for the sake of uniformity and accessibility. One 
interview may not be sufficient to obtain an adequate his- 
tory. Facts and evidence should be stated in concise detail, 
including negative as well as positive factors. Jargon 
should be avoided and symptoms are often best recorded 


AIDE-MEMOIRE FOR PSYCHIATRIC EXAMINATION 

The psychiatric 
history 

Mental state 
examination 

Reason for referral 

Appearance 

Complaints 

Motor activity 

History of present illness 

Mood/affect 

Medication 

Speech and language 

Past medical history 

Thought content 

Past psychiatric history 

Perceptual disturbances 

Family history 

Cognitive function 

Personal history: 

Insight 

Birth 


Infancy 

The formulation 

Schooling 

Summary 

Occupations 

Differential diagnosis 

Sexual and marriage 

Further investigations 

Habits 

Treatment 

Premorbid personality 

Prognosis 

Social circumstances 
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in the precise words of the patient. However; the record 
should not merely be a transcript of what the patient has 
said; the interviewer should abstract and organize the 
statements in a logical and sequential manner. Whenever 
possible a confirmatory history should be obtained from 
a close relative. Failing this, observations and informa- 
tion from nurses or social workers attached to the clini- 
cal team will be important confirmatory evidence. 

Reasons for Referral 

Firstly, record the date and print your name and status 
at the top of all case entries. Then state the patient’s 
name, sex, age, address, occupation, marital status and 
record when you have seen the patient, and in what cir- 
cumstances; i.e. whether an inpatient or outpatient, 
whether a routine or emergency referral and, for inpa- 
tients, whether the patient is formally detained under the 
Mental Health Act. It is important to record the reason 
for referral by the referring agency. 

Complaints 

Ask the patient what it is they see as their problem, or 
what their current complaints are. Record verbatim their 
statements, even if seemingly irrelevant, such as T don’t 
know why I’m here’, or even, ‘There’s nothing wrong 
with me. I shouldn’t be here’. Encourage the patient to 
enumerate as many complaints or problems as possible. 
What may appear to be completely irrelevant com- 
plaints, such as repetitive symptoms of backache, leg 
ache and headache may subsequently prove to be the 
somatic preoccupations of a depressed patient. 

History of Present Illness 

Ideally, this should consist of a coherent and chrono- 
logical account of the illness from its earliest onset, at 
which time change was first noticed, the subsequent 
development of symptoms, their duration, severity and 
effects on functions. However, the onset of psychiatric 
disorder is often notoriously difficult for patients to iden- 
tify and questions such as ‘When were you last com- 
pletely well?’ may be helpful, as may referring to fixed 
dates in the calendar, such as ‘Were you well last 
Christmas or your last birthday?’. 

The nature of the psychiatric disorder may also 
make it difficult for histories to be taken. A depressed 
patient may gloomily claim to have been unwell for 
many years whereas they have been remarkably well 
and symptom-free until 6 months previously. A psy- 
chotic patient may deny they are ill at all and a schizo- 
phrenic patient, perhaps acutely ill for only 3 weeks, 
may delusionally assume their symptoms are due to an 
event many years previously. 


Organically confused patients of any age are unlikely 
to give any reliable history. In these circumstances infor- 
mation from relatives, nursing staff or social workers 
will be invaluable. The skills you have developed in 
taking histories of physical disorders will be useful here. 
Identify when each symptom occurred, its precipitant 
cause, severity and effect on functions such as work, 
leisure, personal relationships, appetite, weight and 
sleep. Thus: 

An anorexic young female began to develop signs of 
excessive dietary preoccupation at the age of 14 with 
subsequent weight-loss. At the age of 16, when she failed 
exams, her parents noted she was vomiting after meals. 
Her weight loss was then accelerated and she developed 
amenorrhoea. 

Or: 

An 85-year old woman was noted by her relatives to 
have had memory loss for 3 years, which resulted in 
losing her keys and her pension book. Memory loss with 
self-neglect had become more apparent after her hus- 
band died 6 months’ previously. A sudden worsening 
one week prior to referral was accompanied by visual 
hallucinations. 

Medication 

List here all medication the patient is taking. Also, list 
here medication taken during the preceding 2-3 months 
and try to assess whether the patient has been compli- 
ant with medication. (A depressed or schizophrenic 
patient may well have been prescribed correct medica- 
tion by a general practitioner, but non-compliance may 
be responsible for drug failure rather than the drug being 
inappropriate.) 

Past Medical History 

Note significant medical events, particularly during or 
immediately prior to the onset of the present illness, and 
any other significant medical conditions throughout the 
patient’s life. 

Past Psychiatric History 

Ask if any previous treatment has been received for psy- 
chiatric disease. It may be more .tactful to ask if the 
patient has previously suffered from ‘psychological 
problems’, or ‘nerves’. State if the patient has been 
treated by their general practitioner or required psychi- 
atric services for each event. If there is a positive psy- 
chiatric history record this in terms of the year in which 
it occurred and also the age of the patient at the time. 
Check with the relatives or with nursing or social work 
staff because the patient may not admit to a previous 
psychiatric history. 
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Family History 

The family history should be recorded as described on 
page 2. In addition, the student should describe the 
home atmosphere during childhood, including emo- 
tional relationship with parents, siblings and other rel- 
atives and the patient’s reaction to the death of a close 
relative. Note any long periods of separation from close 
relatives in childhood and reasons for this. Record any 
known family history of psychiatric disorder. A dia- 
grammatic representation of the family history may be 
useful, particularly when there is a complex history of 
family disorder (Figure 11.1). 

Personal History 
Birth 

Record any complications associated with pregnancy or 
delivery. 

Infancy 

Record whether the patient was a delicate or healthy 
child, and whether they had normal developmental mile- 
stones: sitting up, walking, talking, etc. List any child- 
hood neurotic traits such as nightmares, sleepwalking, 
tantrums, bed wetting, nail-biting, stammering or man- 
nerisms. Most children have some neurotic traits but the 
presence of three or more may be significant for both 
childhood and adult psychiatric disorder. 

Schooling 

Age of beginning and finishing. Type of school attended. 
Educational standard attained, with evidence of abili- 
ties or backwardness (be sensitive here - if you suspect 
educational problems do not challenge the patient. Ask 
questions such as ‘How are you at reading and writing?’ 
and seek confirmatory evidence of educational prob- 
lems with independent informants). Ask about rela- 
tionships with schoolmates or teachers, whether they 


were punished or excluded from school for any reason. 
Also, whether they truanted or were frightened to go to 
school (school phobia). 

Occupational history 

Age of starting work, jobs held in chronological order, 
length of time held, reasons for changing occupation. 
Current ambitions, satisfaction in work and relationships 
with workmates. Include here past wartime or military 
history, including service rank and disciplinary record. 

Sexual and marital history 

Describe first sexual awareness, first sexual experiences 
and first sexual partner. Record details of significant 
sexual relationships, including children by these rela- 
tionships and reasons for relationships ending. Record 
details of current partner, length of relationship and 
current quality of emotional and sexual relationship, 
frequency of sexual intercourse, particularly any recent 
change in frequency. Record chronological list of chil- 
dren, including miscarriages, ages, gender, personality 
and health. Are more children desired? 

Habits 

Ask about long-term use of alcohol, tobacco and drugs. 
Significant alcohol or drug misuse should be included in 
the history of presenting illness. Nevertheless, all 
patients should be asked about the possibility of sub- 
stance misuse. The Cage questionnaire (see Table 11.2) 
is a useful and effective screen for alcohol misuse, and 
should be administered to all medical and psychiatric 
patients. Patients answering positively to two or more 
questions may well have alcohol problems. 

Forensic history 

Any contact with the law, past or present, including 
convictions should be recorded. 



^ Figure 11.1 Schematic family history 
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Premorbid personality 

The general form of the patient’s family and personal his- 
tory is probably the best guide to their premorbid personal 
adjustment. What is important here is the patient’s gen- 
eral reaction to life and in particular their relationship with 
their family and workmates and their adjustment to 
domestic and leisure activities. Ask if the patient is nor- 


THE CAGE QUESTIONNAIRE 

Have you ever tried to cut down your drinking? 

Have you felt annoyed when people have criticized 
your drinking? 

Do you feel guilty about your drinking? 

Do you need a drink on waking, an eye opener, to 
steady your nerves? 

2 or more positive answers = alcohol problem 

A Table 11.2 



LIFE CHART 

Age 


2 

Uncle commits suicide 

2V 2 

Father admitted to hospital with mania 

6 

Moves house and school 

9 

Brother born 

11 

Parents separate for 2 months 
Moves house and school 

11-14 

Bullied 

Truants 

15 

Father: manic episode 
Marital separation 

15 V 2 

Raped on holiday 

16 

Leaves school 

Attacked by dogs in car park Phobic 
symptoms 

16 

Seen by child psychiatric services -» Advise 
anti-depressants - refused 

17 

Behaviour therapy for phobic symptoms 
-» drops out of treatment 

18 

Attends day hospital for 9 months 

18 

First stable relationship with boyfriend for 
6 months 

19 

This admission 


A Table 11.3 


mally cheerful and calm, or worrisome or anxious. Do 
they have a character that is timid, sensitive, suspicious, 
resentful, quarrelsome, irritable, impulsive, jealous, self- 
ish, reserved, shy, self-conscious, strict, fussy or rigid? 
What are their moral, religious or social standards? What 
are their attitudes to themselves, others and to their health? 

Social circumstances 

Is the patient currently employed or retired, and what 
effect has this on their finances? Is the patient currently 
living with parents, a partner or alone? If the patient is 
living with someone else what is the nature of the rela- 
tionship in terms of physical, financial or emotional 
dependence? 

These headings constitute a comprehensive psychi- 
atric history. At this stage ask if the patient has any fur- 
ther comments to make. Go back to your aide-memoire 
to check if there are any major headings that you have 
forgotten to complete. Remember that the above guide 
will cover interviews in most circumstances with most 
patients but you will learn to use it flexibly as your expe- 
rience increases. 

In general terms, children and young adults will need 
a detailed history of family relationships, childhood and 
early adult development. 

Elderly patients will require less detail in these areas, 
but nevertheless an autobiographical sketch of their 
background is needed with more emphasis on the history 
of present illness and current/past medical conditions. 

A patient with alcohol misuse problems will require 
considerable emphasis on their past and recent history 
of alcohol intake, together with information regarding 
the physical effects of alcohol such as amnesia, black- 
outs, neurological and gastrointestinal complications. 
Patients with drug misuse problems will require a full 
history of medical complications of drug abuse and a 
forensic history. 

Younger and middle-aged patients with mental impair- 
ment, patients with severe psychotic illnesses and older 
patients with organic dementing disorders require details 
of changes in their self-care skills, together with informa- 
tion regarding their current domestic living arrangements 
and the effect their disabilities have on their main carers. 

You may need several interviews with the patient, or 
with other informants, to enable you to elucidate and 
record a psychiatric history. This part of the psychiatric 
examination equates to the history of present illness and 
systematic review of systems that you have undertaken 
for physical disorders. The personal and family history, 
and history of present illness, may be usefully summa- 
rized by use of a life chart (see Table 11.3). Record sig- 
nificant life, family and illness events sequentially down 
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the page with a new line for each event. Put the patient’s 
age on the left-hand side of the page opposite each life 
event. You will now record your observations of the 
patient’s mental state, which roughly equates to the 
physical examination for general medical problems. 
Seventy per cent of the information needed to make a 
diagnosis and formulation comes from the psychiatric 
interview, 25-30 per cent from the mental state exam- 
ination and less than 10 per cent from subsequent inves- 
tigations (mainly further interviews). 

MENTAL STATE EXAMINATION 


You are now ready to complete the mental state exam- 
ination. Unlike a physical examination, which can only 
be completed when the history has been fully taken, you 
will be noting aspects of the patient’s behaviour and 
mental pathology whilst taking the history. However, 
the history must be recorded separately from the mental 
examination. Describe accurately what you observe in 
the patient’s behaviour and record any abnormal delu- 
sions or hallucinations. The mental state examination is 
usually recorded under eight headings: 

1 Appearance. 

2 Motor activity. 

3 Mood/affect. 

4 Speech and language. 

5 Thought content. 

6 Perceptual disturbances. 

7 Cognitive function. 

8 Insight. 

Appearance 

Record the general appearance of the patient, including 
apparent age, obvious physical stigmata and general 
physical health, overt emotional display, manner relat- 
ing to the interviewer and level of co-operation. The 
patient’s general state of cleanliness should be recorded 
together with signs of self-neglect or incontinence. Manic 
patients may show exaggerated dress and make-up. Take 
into account the patient’s social and cultural background. 

Activity Levels 

Motor activity may be increased or decreased or, in 
exceptional circumstances, show catatonic change. If 
increased, note whether purposeless e.g. foot-tapping, 
scalp-rubbing or purposeful, e.g. vigilantly looking out 
of the window. Record repetitive tics or mannerisms. 
Decreased motor activity is usually part of a psy- 
chomotor retardation which includes diminished move- 


ments, speech and thinking. Patients may sit or stand 
relatively immobile with lack of facial expression or eye 
movement. Psychological and motor responses to ques- 
tioning and examination are diminished. In very severe 
depressive or schizophrenic states patients may be stu- 
porous, appear quite unresponsive to their environment 
and passively or actively resist food or fluids. A rare 
manifestation of catatonic schizophrenia is automatic 
obedience characterized by catalepsy when patients will 
sustain an awkward posture for lengthy periods, or 
waxy flexibility (flexibilitas cerea) when the examiner 
can move the patient’s limbs rather like a wax rod. 

Mood and Affect 

Mood may be described as a sustained subjective feeling 
state of happiness, sadness, worry, anxiety, irritability, 
anger or lack of emotions such as detachment and indif- 
ference. Observe facial expression. Note whether the 
range of mood is constricted or expanded (i.e. excessive 
joy fulness or sadness). Note also the intensity, stability, 
persistence and lability of mood, its appropriateness to 
the patient’s thoughts or predicament and whether affect 
remains static during the interview. Record the presence 
of biological symptoms, such as appetite and weight-loss, 
sleep disturbance - particularly early morning wakening 
(repeated or persistent wakening after 2.00 a.m.) - and 
diurnal mood variation (mood disturbance worse in the 
morning and improving as the day continues). Assess 
here suicidal ideas or active plans taken to commit sui- 
cide, such as hoarding and purchasing tablets, or explor- 
ing high buildings, railway tracks or rivers that may be 
suitable for a suicidal attempt. 

Speech and Language 

Speech and language provide the examiner with an indi- 
rect view of the patient’s thinking. Formal speech or lan- 
guage abnormality can reflect psychiatric disorder or 
brain pathology, or both. Speech fluency should be 
noted. Excessive slowness of response or mutism, or 
paucity of speech, may be present in patients with motor 
retardation. Dysarthria, expressive speech deficits includ- 
ing nominal dysphasia, repeated grammatical errors and 
word finding errors should all be recorded. Manic 
patients may show excessive speech, pressure of speech 
(continual speech which is difficult to interrupt) or flight 
of ideas (moving rapidly from one topic to another, but 
with clear and meaningful links between topics). 

Schizophrenic patients may show other forms of 
excessive or deranged speech in which the patient seems 
unable to arrive at the intended goal or point of the dis- 
cussion; (circumstantial or tangential speech). They may 
suddenly stop (blocking), and when resumed the speech 
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is on a different topic (derailment) or wanders aimlessly 
between topics (loosening of association). Differentiating 
the speech abnormalities of patients with mania, schiz- 
ophrenia and organic mental disorder can be extremely 
difficult and in this context other aspects of the mental 
state, particularly affect, thought content and cognitive 
function will be of significance. 

Thought Content 

The student should initially record the patient’s over- 
riding thought content when allowed to speak freely. 
This will often be found in the initial complaints 
recorded verbatim at the beginning of history taking, 
though not necessarily so. Thought content may show 
preoccupation with somatic complaints, anxiety, wor- 
ries, gloominess, pessimism, euphoria or persecution. 

There may be specific abnormalities of thought 
content: 

Patients with phobic symptoms will have an unreal- 
istic fear of specific objects, locations or situations which 
are avoided if at all possible. The patient will recognize 
these fears as irrational, but out of their control. 

Obsessive compulsive phenomena affect thinking 
and/or motor function. Obsessional behaviour is char- 
acterized by unwanted impulses that intrude into the 
patient’s thoughts. These ideas concern contamination 
or dirtiness, illness or incompleteness which can only be 
relieved by the patient repetitively checking or cleaning. 
This will result in ritualistic behaviour, such as repetitive 
cleaning of lavatories or kitchen surfaces, or checking 
that lights have been turned off or locks locked. 
Checking often occurs in multiples which are counted by 
the patient, i.e. the patient may wash his hands four times 
after going to the toilet. Ruminations consist of repeti- 
tive intrusive thoughts without motor activity. Obsessive 
compulsive phenomena and phobias may represent a pri- 
mary obsessive compulsive or phobic neurosis, but may 
complicate other disorders, particularly depression. 

Delusional ideas are defined as unshakeable false 
beliefs that are not in keeping with the patient’s social, 
cultural or religious background. They may be secondary 
when they arise from other pathological processes, such 
as hallucinations, abnormal mood or organic mental dis- 
order, or primary when they cannot be understood as 
arising from any pre-existing disorder. Primary delusions 
usually signify the presence of schizophrenia. Patients 
with primary delusions may also have experienced pas- 
sivity phenomena. These include experiences of influence 
where patients believe that their thoughts, speech or 
actions are being controlled by some outside agency or 
that thoughts have been inserted into their minds. 
Conversely, they may feel that their thoughts are broad- 


cast or they hear an echo of their own thought or that 
voices continually comment upon their actions. These 
phenomena are known as first rank symptoms and are 
usually, but not always, associated with schizophrenia. 

Less severe forms of abnormal thinking can occur. 
Patients who have not yet experienced delusional ideas 
may experience delusional mood in which they are con- 
vinced that something in their environment is unusual 
with a sense of an impending, usually adverse, occur- 
rence. The term ‘overvalued idea’ describes a delusion- 
like idea that is not necessarily bizarre and about which 
the patient has insight. 

The content of delusions is variable: delusions of per- 
secution are likely to be related to schizophrenic disor- 
ders, grandiose delusions are usually found in manic 
states while somatic or hypochondriacal delusions and 
delusions of guilt, unworthiness or wickedness are asso- 
ciated with severe depressive disorder. 

Perceptual Disturbances 

Any sensory modality may be affected by minor or 
severe perceptual aberrations. 

Illusions are perceptions of stimuli which are misin- 
terpreted, i.e. shadows are mistaken for figures or noises 
thought to be voices. 

Hallucinations are sensory experiences which occur 
without any external stimulation. Hallucinations can 
affect any sensory modality. Auditory hallucinations and 
visual hallucinations are the most common. Auditory 
hallucinations which involve more than one voice, and 
talk about the patient are known as third person audi- 
tory hallucinations and usually signify schizophrenic dis- 
order. Visual hallucinations in older patients usually 
signify organic mental disease. 

Hallucinations may also affect smell, taste and bodily 
sensation. Hallucinations may give rise to secondary 
delusions. Thus, a primary hallucination of unusual 
odour may result in a secondary delusion of being poi- 
soned by some external agency. Tactile hallucinations 
may be secondary to drug-induced psychotic states 
(cocaine addicts describe the sensation of insects crawl- 
ing over their bodies as the ‘cocaine bug’). 

Pseudo-hallucinations are similar to hallucinations in 
which there is no clear external stimulus, but the patient 
retains insight into the fact they are imaginary (pseudo- 
hallucinations are typical of grief reactions in which the 
recently bereaved will see, hear the voice or feel the touch 
of the recently deceased, but realize they are imaginary). 

Perceptions of the self may be disturbed; thus, body 
image is distorted in patients with anorexia or bulimia. 
Patients (and normal individuals) may experience deper- 
sonalization or derealization in which they either feel 
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themselves to have changed or their environment to have 
changed around them. In extreme cases this may result 
in out of body experiences in which the person observes 
themselves as an outside observer (these phenomena are 
commonly described in those involved in severe road or 
other trauma, or in combat situations). 

Cognitive Function 

Disturbances of cognitive function may result from psy- 
chiatric disorder, neurological disorder or overwhelm- 
ing physical illness resulting in delirium. 


Cognitive function is best considered as a hierarchy. 
The most basic cognitive function is level of con- 
sciousness followed by attention and concentration, 
language function, memory abstraction, calculation 
and other higher mental activities. If a lower level of 
function is disturbed then all higher levels will be 
affected; a delirious patient with a fluctuating con- 
scious level will have difficulty in naming common 
objects, but is not truly dysphasic. 

Assess the patient’s level of consciousness by their 
awareness of their immediate environment, whether 

< Table 11.4 


MINI-MENTAL STATE EXAMINATION 

Patient 

Examiner 


Date 

Maximum 

score 

Score Orientation 

5 

5 

3 

( ) What is the (year) (season) (date) (day) (month)? 

( ) Where are we: (country) (county) (town) (hospital) 

(ward)? 

( ) Name three objects: 

1 second to say each. Then ask the 
patient all three after you have 
said them. Give 1 point for each 
correct answer. Then repeat them 
until he learns all three. 

Count trials and score. Trials: 

5 

Attention and calculation 

( ) Serial 7’s. 1 point for each correct. Stop after five 

answers. 

Alternatively spell ‘world’ backwards. 

3 

Recall 

( ) Ask for the three objects repeated above. 

Give 1 point for each correct. 

9 

Language and copying 

( ) Name a pencil, and watch (2 points) 

( ) Repeat the following: ‘No ifs, ands or buts’ (1 point) 

Follow a 3-stage command: 

‘Pick up a paper with your right hand, fold it in 
half and put it on the floor.’ (3 points) 

Read and obey the following: 

( ) Close your eyes (1 point) 

( ) Write a sentence (1 point) 

( ) Copy design (1 point) 


Total score: Maximum 30. 


Assess level of consciousness: 

Alert Drowsy Stupor 

A score of < 

: 23 suggests organic disorder 
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drowsy or fully alert and whether the level of conscious- 
ness fluctuates during the interview. Attention and con- 
centration may be tested by asking the patient to name 
the days of the week or months of the year backwards 
and memory by ability to remember recent events and 
past events. Recent memory is tested by asking the patient 
the day of the week, and the full current date together 
with the patient’s awareness of their whereabouts (record- 
ing the patient’s answer verbatim). A judgement can be 
made as to past memory by the consistency of the 
patient’s account of their life with that given by indepen- 
dent informants or by checking the internal consistency 
of the personal history given by the patient. 

If there are doubts regarding the patient’s memory or 
cognitive function the mini-mental states examination 
may be administered (Table 11.4). Patients scoring 23 or 
above on this examination probably have normal cogni- 
tive function. Patients scoring less than 23 are likely to 
have organic mental impairment. 

Insight 

Make a judgement as to whether the patient has insight 
into their illness, i.e. whether they feel that they are ill 
and are aware of the significance of their symptoms and 
of life events in the production of their illness. Does the 
patient feel they are in need of treatment, and how do 
they see the future with or without treatment? 

PHYSICAL EXAMINATION 
AND INVESTIGATIONS 


A full physical examination (as described elsewhere in 
this book) should invariably be performed on all patients 
presenting for the first time with psychiatric symptoms. 

Routine investigations at the first visit should also 
include the following: 

• HbWBCESR 

• Urea and electrolytes 

• Liver function test 

• Thyroid function test 

• Random blood sugar 

• Serology for syphilis 

• Chest radiograph 

• MSSU 

When organic brain disease is suspected, a CT brain 
scan and EEG may also be needed (Figure 11.2). 

Acutely psychotic patients should have their urine 
screened for substance misuse. 

Check your aide-memoire for the mental state exam- 
ination to be sure you have covered all the important 



A Figure 11.2 CT scan of multi-infarct dementia. High signal 
infarcts (arrow) shown in periventricular white matter 


points in mental state examination. You are now ready 
to proceed to the formulation of the patient’s problems. 
The psychiatric interview is not finished until you have 
completed at least a basic formulation. 

THE FORMULATION 


Refer again to your aide-memoire for the formulation. 
The formulation consists of a summary which will 
enable you to make a differential diagnosis that will 
lead to appropriate further investigations , treatment 
and prognosis . A specimen formulation is given in the 
following text. (It is a fairly detailed formulation of a 
relatively simple case.) 

Summary 

The summary should include a brief resume of impor- 
tant and relevant information from the psychiatric inter- 
view and the mental state examination. 

Reason for referral 

Mrs X is a 24-year-old housewife who presented at the 
A&E department following a panic attack, and was 
admitted to the ward informally as an inpatient. 

Complaints and history 

She complains of symptoms of anxiety and tearfulness 
for 6 months and has a 2-month history of anorexia 
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with weight loss of three-quarters of a stone. She has 
become increasingly fearful of leaving the house alone 
and in the last few weeks her marital and sexual rela- 
tionships have deteriorated. She has been prescribed 
diazepam 5 mg bd by her GP, but has not taken this 
medication consistently. 

Personal and family history 

Previously a well-adjusted and outgoing person. She 
was born into a financially stable working-class family. 
Her mother died of carcinoma breast when the patient 
was 5 years old and her father subsequently remarried. 
She had a reasonable but distant relationship with her 
stepmother. Happily married since the age of 18, she 
has a healthy 4-year-old son and 2-year-old daughter. 
She has been worried by the financial and emotional 
effects of her husband’s sudden and unexpected unem- 
ployment 9 months ago. There is no significant past 
medical or past psychiatric history. 

Mental state examination 

Initially calm and able to give a good account of herself 
she became increasingly anxious and distressed as the 
interview progressed, becoming tearful and expressing 
ideas that her life was futile and had fleeting ideas of 
ending her life. She had normal cognitive function with 
some insight into her predicament. 

Physical examination and investigations 

Physical examination and routine investigations are 

normal so far, but thyroid function test is still awaited. 

Differential diagnosis 

The student should now enumerate the possible diag- 
noses that may be responsible for the patient’s current 
condition. The most likely diagnosis is severe depression, 
but phobic neurosis, puerperal depression and thyroid 
dysfunction should be considered. (Use ICD 10 classifi- 
cation of psychiatric disorder - see Appendix 1.) 

The most likely diagnosis in this patient is major 
depressive disorder. Phobic or other anxiety neurosis is 
unlikely as these symptoms have occurred in the clear 
setting of depressive illness and did not precede it. A 
puerperal depressive disorder is unlikely as the youngest 
child was over 1 year old when depressive symptoms first 
developed. Thyroid disorder has not yet been ruled out. 

Further investigations 

Further investigations include laboratory tests and other 
enquiries that are still required by medical staff and 
other members of the team, such as nursing staff, social 
workers or psychologists. 


The nursing staff will observe the patient’s self-care 
and social skills on the ward, her appetite, sleep and 
interaction with her husband and children. The team 
social worker will interview the patient’s husband to 
check the factual details of the patient’s history, exam- 
ine the husband’s attitude to the wife’s illness and the 
quality of their marital relationship. A joint marital 
interview may be required. 

Treatment 

Treatment includes medication, as well as psychological 
and other treatment. 

The patient described here requires inpatient care for 
a short period as she does pose a minor threat of suicide. 
She will benefit from general supportive nursing care, 
resocialization and attendance at an anxiety manage- 
ment group. She may prove to have unresolved grief for 
her mother, requiring therapy in its own right. Medical 
treatment for depression is strongly indicated here with 
a drug such as (give drug and dosage range). 

Prognosis 

Prognosis includes not only short-term but also longer 
term prognosis together with factors which render the 
patient more vulnerable to further breakdown. 

The prognosis here is extremely good in the short- 
term, but the husband’s unemployment and presence of 
young children all increase the patient’s vulnerability to 
relapse. The patient should remain under surveillance 
for two years after discharge with maintenance anti- 
depressant medication during that time. 

CONCLUSION 


During your psychiatric student attachment you should 
aim to take a psychiatric history and perform an exam- 
ination that will enable you to undertake a formulation 
as described above, using basic ICD 10 diagnostic cate- 
gories (see Appendix 1). You will not be expected to 
have a full grasp of Freud or of neuropsychiatry. 

During the first half of your attachment think about 
your doctor/patient relationship, take histories and per- 
form mental state examinations referring, as required, 
to your aide-memoire. Make yourself undertake a brief 
formulation of every patient however inadequate and 
embarrassing you feel your formulation to be. 

During the second half of your attachment you will 
begin to feel more relaxed and to work more fluidly and 
flexibly with the schedules mentioned above. Your for- 
mulations will become briefer, more appropriate and 
accurate. 
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You will have acquired sufficient skills to pass your 
psychiatric clinical examination, but more importantly 
you will have acquired a set of skills that will set you in 
good stead whatever your future career path. You may 
even decide to become a psychiatrist. 

APPENDIX 1: 

ICD 10 CLASSIFICATION OF MENTAL 
AND BEHAVIOURAL DISORDERS 


The International Classification of Disorders for 
Psychiatry (Mental and Behavioural Disorders) now has 
ten main categories. Seven of these refer primarily to dis- 
orders suffered by patients over the age of 16. One cat- 
egory refers to patients suffering from mental impairment 
and two categories refer specifically to mental and behav- 
ioural disorder in children. These categories are described 
below. (A full list of categories is included on pages 
22-39 of the ICD 10 Classification of Mental and 
Behavioural Disorders World Health Organization.) 

F00-F09: Organic mental disorders 

These include progressive organic disorders (the 
dementias) and acute confusional states (delirium). 
Delirium may be superimposed on an existing demen- 
tia. This category also includes the effects of static 
brain damage whether due to trauma or infection 
(encephalitis). Disorders of mood, schizophrenia and 
personality change due to organic brain disorder are 
also included here. 

F10-F19: Mental and Behavioural 
Disorders Due to Psychoactive 
Substance Use 

All disorders due to substance misuse or alcohol use are 
included here, including acute intoxication, dependency, 
withdrawal states and psychotic disorders or organic 
states induced by substance misuse. 

F20-F29: Schizophrenia AND 
Delusional Disorders 

This includes all schizophrenic and delusional disorders 
which are not due to either organic disorder or sub- 
stance misuse. Sub-types, such as paranoid, hebephrenic, 
catatonic and undifferentiated schizophrenia are 
included here as well as a description of the course of 
the illness; complete remission (acute), continuous, 
episodic or incomplete remission (chronic). 

Patients with persistent delusions not reaching crite- 
ria for diagnosis of schizophrenia are included here, as 
well as patients with acute transient psychoses and 


schizo-affective disorder in which schizophrenic and 
mood disorders are both present. 

F30-F39: Mood (affective disorders) 

This includes manic disorder, bipolar affective disorder 
(in which manic and depressive episodes may be pre- 
sent either at the same time or, more commonly, alter- 
nate with each other). All depressive disorders are now 
included in this category. They include mild, moderate 
and severe depressive episodes and a category also for 
severe depressive episodes with psychotic symptoms. 
Mood disorders may also be described as recurrent or 
persistent. 

F40-F48: Neurotic Stress Related and 

SOMATIFORM DISORDERS 

This category includes phobic anxiety and other anxiety 
disorders, obsessive compulsive disorder, dissociative dis- 
orders (previously known as hysterical neurosis), somat- 
iform disorders (previously known as hypochondriasis) 
and reactions to severe stress including post-traumatic 
stress disorder. 

F50-F59: Behavioural Syndrome 
Associated With Physiological 
Disturbance and Physical Factors 

This includes eating disorders, such as anorexia and 
bulimia, sleep disorders, sexual dysfunction but not 
sexual deviation, and abuse of non-dependence pro- 
ducing substances such as laxatives, analgesics, 
steroids, etc. 

F60-F69: Disorders of Adult Personality 
and Behaviour 

This includes personality disorders, including psycho- 
pathic disorder, habit disorders such as gambling, fire- 
setting and stealing, gender disorders such as 
transsexualism and transvestism (same sex preference, 
i.e. homosexuality/lesbianism is not a psychiatric disor- 
der), sexual perversions and feigning of physical disor- 
der (Munchausen syndrome and similar disorders). 

F70-F79: Mental Retardation 

Is classified in terms of severity of retardation and is 
dependent upon psychometric assessment. 

F80-F89: Disorders of Psychological 
Development (in children) 

This includes disorders of speech and language, disor- 
ders of development of scholastic skills and pervasive 
development disorders such as autism and hyperactivity 
with mental retardation. 
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F90-F99: 

Behavioural and Emotional Disorders 
in Childhood and Adolescence 

This includes hyperkinetic syndrome without subnor- 
mality, conduct disorder, emotional disorders, disorders 
of social functioning, tic disorder including De La 


Tourette’s syndrome and other disorders including 
enuresis, feeding disorder and stuttering. 

Patients may suffer from more than one category of 
mental or behavioural disorder; thus, a patient with a per- 
sonality disorder may develop severe alcoholism and suffer 
a severe head injury resulting in organic impairment. 


Chapter 
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The endocrine system 


INTRODUCTION 


The endocrine system comprises various tissues secreting 
hormones which are conveyed by the circulation to dis- 
tant organs. In general, the time scale over which hor- 
mones act is longer than that for the nervous system, the 
other major controller of body function. However, the 
ability to measure the minute concentrations of hormones 
using only small blood samples has caused a revision of 
certain older ideas, such as the relative constancy of hor- 
mone secretion. Indeed, many hormones are characterized 
by the notably pulsatile nature of their secretion. It is, nev- 
ertheless, true to say that hormones can have both rapid 
metabolic effects, as exemplified by adrenaline, and long- 
term effects on processes such as growth and sexual devel- 
opment. Many hormones exert multiple actions, spanning 
both rapid and prolonged activities, for example, insulin. 

Although individual endocrine glands have certain 
specific functions, they also operate through their rela- 
tionship with others. This applies particularly to the pitu- 
itary, which exercises control over other glands through 
its trophic hormones. The pituitary is, in turn, influenced 
by the secretions from these other members of the 
system, which provide ‘feedback’ regulatory signals that 
are of primary importance in maintaining homeostasis. 

Whereas most hormones are secreted from condensed 
collections of cells termed endocrine glands, the large 
number of gut hormones are usually secreted from cells 
scattered over great lengths of the gastrointestinal tract; 
nevertheless, excess gut hormone hypersecretion is usu- 
ally caused by localized, albeit sometimes multiple, 
endocrine tumours. In consequence of the small size of 
endocrine glands (and usually also their tumours) as well 
as the potency of their secretions, an endocrine disorder 
shows itself more often in the functional and morpho- 
logical changes wrought by the abnormal state of hor- 
mone output rather than in local signs arising from the 
affected organ itself. 

Hormonal dysfunction may also be secondary to dis- 
ease in organs other than the endocrine glands. Examples 
include hyperaldosteronism secondary to cardiac failure, 
hyperparathyroidism in renal failure and the ‘ectopic’ 
production of hormones from several tumours, notably 
adrenocorticotrophic) hormone (ACTH) and vasopressin 
from small cell carcinomas of the lung. 

The diagnostic approach to endocrine disorders can 
be considered in two stages. The first is an evaluation of 
hormonal status, which is essentially a physiological 


assessment, and the second is an effort to define precisely 
the nature of any underlying pathological process. Both 
approaches involve clinical skills of history and exami- 
nation, backed up by an array of investigations involv- 
ing hormone measurements in blood, urine (less 
frequently nowadays) and occasionally saliva, as well as 
various radiological, ultrasound and radio-isotopic imag- 
ing techniques. The complexity of these investigations 
lies outside the scope of this chapter but certain princi- 
ples will be mentioned and it should be recognized that 
with their aid, documentation of endocrine status and 
pathology can often be made with a precision unrivalled 
in many other areas of modern medical practice. 

LOCAL STRUCTURAL EFFECTS 


It must again be stressed that an endocrine disorder can 
exist without any detectable clinical abnormality in the 
vicinity of the diseased gland. 

The thyroid is the most accessible gland but is not 
usually visible or palpable. Any enlargement of the thy- 
roid is termed a goitre without any implication of cause 
(Figure 12.1). To inspect the thyroid, it is best to give the 
patient water to sip as normally the thyroid is freely 
mobile but invested in fascia attached to the larynx 
which moves up on swallowing. Swallowing may dis- 
close unsuspected enlargement of the thyroid, especially 
if a significant portion is retrosternal. Retrosternal goitre 

^ Figure 12.1 
Goitre 
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may impede venous return from the head which is more 
obvious when both arms are raised. 

Palpation of the thyroid is performed by standing 
behind the patient, gently encircling the neck from each 
side with the hands and localizing the cricoid cartilage 
below the thyroid cartilage. The middle fingers are then 
largely used to palpate, starting medially below the 
cricoid cartilage where the isthmus generally crosses the 
trachea and up at the sides for the thyroid lobes. Texture 
and symmetry are noted and the patient is asked to swal- 
low in order to assess size and mobility. The thyroid is 
usually asymmetrical with the right lobe slightly larger 
and this pattern often persists with diffuse enlargement 
of the gland. Localized lumps or nodules should be indi- 
vidually defined. When attempting this, it is helpful to 
place one hand on the top of the patient’s head to ‘steer’ 
it downwards, forwards and rotated away from the side 
being palpated in order to relax the sternomastoid on 
that side. This provides visual access to localized lesions. 
Palpation continues with checking for tracheal deviation 
or local lymphadenopathy. 

Thyroid cysts occasionally transilluminate. The vas- 
cularity of the thyroid is increased in thyrotoxicosis and 
may cause a palpable thrill or audible bruit. The latter 
is heard when the patient stops breathing (Figure 12.2). 
It is localized, sometimes loud and may be predomi- 
nantly systolic or continue throughout the cardiac cycle. 
A thyroid bruit should not be confused with carotid 
bruits, conducted aortic murmurs or venous hums; these 
last are easily abolished by momentary light occlusion 
of jugular venous return. Goitres may compress the tra- 
chea to cause dyspnoea and stridor while invasive car- 
cinomas may also result in dysphagia, change of voice 
and pain, which can radiate to the ear. 

The testes are also readily amenable to clinical exami- 
nation. It is often helpful to estimate the size of each testis. 
This is most accurately done using Prader’s orchidometer, 
when each testis is matched most closely with one of a 
series of calibrated ellipsoids (Figure 12.3). These were 
originally devised for assessing testicular development 
through puberty, but it is also useful to quantitate testic- 
ular shrinkage, which commonly occurs with damage to 
seminiferous tubules, as these constitute 95 per cent of tes- 
ticular volume. Any abnormality of testicular position, 
consistency and associated structures such as epididymis 
and vas deferens, or of venous drainage causing varico- 
cele, should be recorded. Ovaries are far less accessible but 
cystic or generalized enlargement may be detectable per 
vaginam on bimanual examination. 

The pituitary gland is normally seated within the 
aptly named sella turcica (Turkish saddle) or pituitary 
fossa, on the superior surface of the sphenoid. These 


close confines, together with effects on important neigh- 
bouring structures, are responsible for the local symp- 
toms and signs of expanding pituitary lesions. These 
include headache, usually attributed to pressure on the 
diaphragma sellae, and the important consequences of 
impingement on the optic chiasma. Chiasmal compres- 
sion from below will initially affect the lowermost decus- 
sating fibres causing upper, outer field defects. With 
increasing involvement, the field loss progresses to cause 
the classical bitemporal hemianopia. It is important to 
recognize that the optic chiasma occupies variable posi- 
tions in different individuals and that tumour growth is 
more often than not asymmetrical, so that variation 
from the classical patterns of field loss is common. In 
keeping with the general principle of physical examina- 
tion that subtle abnormalities are best elicited by using 
the minimal effective stimulus, it is often helpful to use 
a red hat pin (having established whether the patient has 
normal colour vision) to examine the peripheral visual 
fields. The pin should be slowly brought in from the 
periphery along each diagonal in a plane midway 
between the patient and the observer, while asking the 
patient to cover one eye and fix on the eye of the tester. 



A Figure 12.2 Auscultation of the thyroid 
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The patient is asked to state immediately the pin is rec- 
ognizably red. If there appears to be a hemianopia, its 
border can be mapped by bringing the pin horizontally 
across the visual field, starting out in the blind area and 
gradually working down the whole field. In this way, 
more reproducible information can be obtained than 
with crude finger wagging - since the retina is especially 
attuned to detecting movement that would still be rec- 
ognized when colour vision is impaired. 

Although pituitary tumours may raise intracranial 
pressure if they extend significantly above the sella tur- 
cica, it is exceptional for them to cause papilloedema. 
Instead, long-standing chiasmal compression causes 
optic atrophy, recognized by pallor of the discs on exam- 
ining the fundi with an ophthalmoscope. Such changes 
may be associated with diminished visual acuity but, 
even in cases where surgery has successfully restored 
acuity and fields, the pallor tends to persist. 

Despite lack of bony lateral walls to the pituitary 
fossa, invasion of the cavernous sinuses on either side is 
fortunately very rare but, when it occurs, may cause 
diplopia and ophthalmoplegia, especially through 
involvement of the oculomotor or third cranial nerve. 
Downward invasion is more frequent; the tumour may 
enter and fill the sphenoid air sinus and even very rarely 
erode into the nose, causing leakage of cerebrospinal 
fluid or rhinorrhoea. 


GENERAL FUNCTIONAL EFFECTS 

Because of the close integration between different parts 
of the system, the functional or metabolic features of 
endocrine disorder cannot always be attributed to dis- 
ease of one particular gland. With experience, the major 
site of disturbance can readily be identified, however, 
and a detailed analysis of the contribution of different 
hormones to various metabolic processes is not war- 
ranted. This section will be confined to consideration of 
abnormalities of growth and development and those 
areas of metabolic disorder which can lead to critical ill- 
ness and where the contribution of the endocrine system 
may not always be immediately obvious. 

Abnormalities of Growth 

Disorders of endocrine function can have profound 
effects on body form, size, proportion and development. 
These are most clearly seen in children and adolescents, 
but are by no means confined to the young. Assessment 
of growth can be made by height measurements and 
comparison with expected findings given by standard 
charts, with appropriate allowances for parental height 


(see Chapter 14). Marked differences from the normal 
age-related distribution may be associated with discrep- 
ancies between the chronological age and skeletal devel- 
opment as assessed radiologically by the ‘bone age’, in 
which relevant areas, especially the hand and wrist, are 
examined for epiphyseal fusion, which tends to follow 
a characteristic age-related pattern. Various endocrine 
conditions can delay or even halt growth. These aspects 
of Turner’s syndrome and hypothyroidism are dealt with 
in Chapter 14. 

Growth hormone deficiency is often apparent within 
the first year of life but is frequently missed to the detri- 
ment of the child, as the potential for ‘catch-up’ growth 
diminishes with increasing delay in treatment. Affected 
children are very short and chubby due to excessive sub- 
cutaneous fat, and boys may have a micro-penis. 
Corticosteroid excess can also decelerate growth and 
induce obesity, in contrast to the simply obese child who 
normally has accelerated skeletal growth. Poorly con- 
trolled diabetes mellitus may retard growth. 

Growth acceleration in childhood may result from 
hyperthyroidism or any cause of excessive sex steroid 
secretion, including the various causes of true precocious 
puberty. The latter group will have stunted ultimate 
height since premature epiphyseal fusion follows the 
early accelerated growth. On the other hand, the delay 
of puberty may prolong skeletal growth, especially of the 
long bones. This feature of hypogonadism leads to 
eunuchoid proportions in which the long limbs cause the 
span to exceed the total height by 5 cm or more - since 
the additional lengths of both arms are added (measure- 
ment in series) but not in the legs (measurement in par- 
allel). Interestingly, this skeletal pattern is frequently seen 
during childhood in Klinefelter’s syndrome - a condition 
of supernumerary X chromosomes, associated with 
gonadal failure (Figure 12.4). The early skeletal changes 
are probably genetic rather than endocrine in origin. 

Water and Electrolyte Metabolism 

It is essential to recognize the factors responsible for the 
separate regulation of body water and salts which in 
health are closely controlled. Disproportionate loss of 
water can occur in various ways,„ including impairment 
of vasopressin (antidiuretic hormone, ADH) secretion 
(cranial diabetes insipidus) or action (nephrogenic dia- 
betes insipidus). It can also follow excessive osmotic 
load, as in uncontrolled diabetes mellitus. Excessive 
water retention is seen with inappropriate ADH secre- 
tion, which may result from a variety of intracranial or 
intrathoracic diseases and leads to stimulation of path- 
ways activating hypothalamic release of ADH from the 
posterior pituitary gland. Some tumours, especially of 
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<i Figure 12.4 Klinefelter’s 
syndrome in a man aged 

50. Note the youthful 
appearance, small genitalia, 
feminine hair escutcheon and 
pelvic contour and the long, 
thin limbs 


the bronchus, have a propensity to secrete ADH: so- 
called ectopic hormone production. 

Sodium retention is largely controlled by aldosterone. 
With increased aldosterone secretion there is normally 
concomitant potassium loss. It should also be recognized 
that hydrocortisone (cortisol) has some mineralocorticoid 
activity which may be significant in states of marked cor- 
tisol hypersecretion or Cushing’s syndrome. Adrenal 
insufficiency can lead to excessive sodium loss with ensu- 
ing dehydration and postural hypotension manifesting as 
dizziness or syncope on standing. As mentioned above, 
salt and water metabolism and the hormones involved in 
their regulation may be disturbed by a variety of cardiac, 
renal, gut and hepatic disorders as well as drugs. 


ENDOCRINE ASSESSMENT 


Questions of endocrine dysfunction generally revolve 
about hyper- or hypo-function of specific glands with 


the consequent clinical sequelae. In many more 
advanced cases spot diagnoses are possible owing to 
pathognomonic facies, but the attachment of a label is 
not enough. Thus in the conditions which readily fall 
into this situation, such as hypothyroidism, hyperthy- 
roidism, acromegaly, Cushing’s syndrome, to name but 
a few, it is essential to document in as quantitative fash- 
ion as possible the degree of local and systemic involve- 
ment, before embarking on the sometimes difficult 
further task of precise aetiological diagnosis. 


ILLUSTRATIVE DISEASES 


The illustrative diseases include those of the: 

1 Thyroid. 

2 Pituitary. 

3 Adrenal cortex. 

4 Adrenal medulla. 

5 Gonads. 

6 Parathyroids. 

7 Pancreatic islets. 


THYROID DISEASE 


Functional Diagnosis 

The clinical assessment begins with assigning patients 
into one of these categories: hyper-, eu- and hypo-thy- 
roid. It should be noted that most thyroid diseases are 
more common in women than men. 

Hyperthyroidism 

The clinical features of marked thyroid overactivity are 
termed thyrotoxicosis. Milder degrees of hyperthy- 
roidism do not have all the ‘toxic’ aspects and may only 
be confirmed after biochemical investigation, instigated 
on the basis of one or two suspicious signs. Important 
features in the history include heat intolerance and 
excessive sweating; increased irritability and emotional 
lability; palpitations, dyspnoea, tremor and weakness; 
weight loss despite a good or enhanced appetite; 
increased frequency of bowel action; menstrual distur- 
bance of any type, frequently with scanty periods; 
excessive thirst. The general appearance is often pathog- 
nomonic, with the patient frequently unable to sit still, 
pouring the history out and looking anxious or startled. 
Even on a cold day the patient may wear only light 
clothing. The hands may display a fine tremor which is 
best appreciated by placing a piece of paper on the out- 
stretched hands (see Figure 10.43, page 240) and have 
a characteristically ‘velvety’ feel due to their hyperaemia 
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and perspiration. There is usually a tachycardia which 
persists during sleep, and a full volume to the pulse 
which is detectable through the palm while clasping the 
flexor aspect of the forearm. Atrial fibrillation is 
common especially in the older patient. 

Hyperthyroidism due to any cause may cause two eye 
signs arising from the sympathetic component of the 
innervation of levator palpebris superioris: lid retraction 
and lid lag. In lid retraction, a rim of white sclera is seen 
above the iris when the patient is at rest and looks 
ahead. To elicit lid lag (von Graefe’s sign), the observer 
moves his finger slowly downwards from above the 
seated patient, who is asked to watch the finger all the 
way without moving the head (which is best held steady 
by the observer’s other hand); the upper eyelid is then 
seen to lag behind the eyeball (Figure 12.5). Weakness 
of proximal muscles is common in hyperthyroidism, 
often only mild, but detectable on asking the patient to 
rise from a squatting position, holding the back vertical 
and using only quadriceps to elevate the trunk. 

Hyperthyroidism may be much more difficult to 
detect in the elderly in whom the disease may have a 
particular impact on the cardiovascular system. 
Osteoporosis may also occur with vertebral collapse. In 
some elderly patients, an apathetic form of the disease 
is seen with anorexia, marked weight loss, atrial fibril- 
lation, cardiac failure, ptosis and deeply hollowed tem- 
poral fossae (Figure 12.6). On the other hand, some 
young thyrotoxics develop such ravenous appetites that, 
despite their increased metabolic rate, they actually gain 
weight. Rare complications include thyroid crisis, in 
which hyperpyrexia, psychosis and cardiac decompen- 
sation occur. Some oriental races are liable to develop 
hypokalaemic paralysis when thyrotoxic. 



Figure 12.5 Von 
Graefe’s sign, lid 
lag. Although the 
lower margin of the 
iris is level with the 
lower eyelid, the 
upper eyelid has 
not moved 
downwards. The 
finger has been 
moved slowly from 
the level of the hair 
to its present 
position 



^ Figure 12.6 
Ptosis with 
hollowed cheeks 
and temporal 
fossae: ‘apathetic’ 
hyperthyroidism 


Hypothyroidism 

This characteristically creeps on insidiously. It is more 
commonly met with in the elderly (congenital hypothy- 
roidism is dealt with in Chapter 14). In the older patient, 
the neurological system may be most profoundly affected 
with non-specific features of lethargy, loss of concentra- 
tion and memory. Cold intolerance is a frequent com- 
plaint, as are paraesthesiae especially in the distribution 
of the median nerve in the hand due to carpal tunnel com- 
pression. Deafness and unsteadiness may occur, as well 
as aches and pains in muscles and joints. Cardiovascular 
symptoms are also common, including angina and inter- 
mittent claudication, both of which may improve strik- 
ingly on cautious replacement therapy, suggesting a 
biochemical as well as structural cause of tissue anoxia. 
Weight gain is frequently attributed to hypothyroidism 
but is rarely massive. Constipation is common. 


Hypothyroidism is a good example of a disease in 
which ‘the wood may be missed for the trees’ as the 
overall first impression is often more telling than the 
individual items (Figure 12.7). There is a general slow- 
ness and sluggish response to questions. The voice may 
be husky with a changed timbre rather than deep, and 
this feature may have been commented on by people 
telephoning the patient. The skin is dry and cold and the 
face puffy with periorbital oedema - often with great 
bags under the eyes (Figure 12.8). By contrast, the loss 
of outer eyebrows is far less useful a sign than the myth 
retold in countless textbooks would suggest. Non-pit- 
ting myxoedema is only seen in advanced cases. The 
pulse is characteristically slow. Examination of the 
tendon jerks is especially useful, as they almost invari- 
ably have a slow relaxation phase or, as they have been 
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A Figure 12.7 Hypothyroidism in identical twins, one (left) 
treated and the other (right) untreated 


vividly described, are ‘hung-up’. In the clinic, this sign 
is best elicited in the ankle reflex with the patient kneel- 
ing on a chair. Some grossly hypothyroid patients have 
cerebellar dysfunction especially affecting the trunk and 
causing difficulty with balance. Occasional patients have 
serous fluid accumulations, especially in the pericardium, 
but rarely ascites and hydrocele. Hypothyroidism can be 
difficult to diagnose in young women who may present 
with menorrhagia, infertility or recurrent abortion. 
Galactorrhoea occasionally also occurs as a presenting 
feature (Figure 12.9). The elderly are prone to hypother- 
mia, intestinal obstruction from paralytic ileus and occa- 
sionally psychosis (myxoedema madness). 

Aetiological Diagnosis 

Most thyroid disease has an autoimmune basis and this 
should be suspected especially when another autoim- 
mune disease such as pernicious anaemia is present. 
Vitiligo (see Figure 3.18) is also not uncommon in 
patients with autoimmune thyroid disease. 

Hyperthyroidism 

Autoimmunity causing thyrotoxicosis is called Graves’s 
disease. In such patients extrathyroid manifestations are 
commonly found, especially in the eyes. The best known 
sign is exophthalmos (or proptosis) where the increase 
in orbital contents pushes the eyeball forwards. This can 
be observed by looking from above the patient while 
gently sweeping the brows and soft tissues backwards 
and observing whether the cornea can be seen (Nfziger’s 
sign). This can be quantitated using Hertel’s exoph- 
thalmometer but this requires skill for safe use and 
reproducible measurement. 

Even more common is the complaint of grittiness in 
the eyes. It is important to see whether the eyelids fail to 
close completely at rest (lagophthalmos) as this puts the 



<4 Figure 12.8 
Hypothyroidism: 
infra-orbital 
myxoedema 



^ Figure 12.9 
Galactorrhoea in 
hypothyroidism 


cornea at risk of ulceration by abrasion during sleep. 
The eyes are often asymmetrically involved and indeed 
this may be the sole abnormality in some patients who 
are clinically euthyroid (dysthyroid eye disease). The 
ocular muscles may become infiltrated, thickened and 
weakened, leading to diplopia and ocular pareses, espe- 
cially failure of upward gaze - which again may be obvi- 
ous only unilaterally. 

The ocular manifestations include conjunctival 
oedema (chemosis) and an oedematous angry inflam- 
mation - so-called malignant exophthalmos: a rather 
poorly defined term (Figure 12.10). Rarely, optic nerve 
compression leads to impairment of sight. It must be rec- 
ognized that the state of the eyes in Graves’ disease is 
independent of thyroid status and may suddenly worsen 
when the patient is euthyroid or even hypothyroid. 
Other extrathyroidal signs are less common but include 
pre-tibial myxoedema, where a plaque-like infiltration 
of the skin over the shin and sometimes encircling the 
calf or extending on to the foot, occurs. This has a 
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characteristic sudden beginning or edge, easily felt on 
running the thumbnail along the skin. It is usually red, 
coarsely pitted and often bears black thick hairs and is 
cosmetically disfiguring. In some patients the fingers have 
an appearance very similar to clubbing - thyroid 
acropachy - in which a lace-like periosteal appearance 
may be seen on a radiograph. Splenomegaly and fat depo- 
sition over the angles of the jaws are occasionally found. 

In Graves’ disease the thyroid varies from the impal- 
pable (especially in the elderly) to the diffusely large and 
vascular in which a bruit is of especial significance. Other 
forms of hyperthyroidism occur as toxic multinodular 
goitre in which the extrathyroid signs of Graves’ disease 
are absent and the disease is usually milder; the goitre 
may be vast with great retrosternal extension and tra- 
cheal compression. A solitary nodule may become 
autonomously overactive and if this reaches hyperthy- 
roid levels, will suppress the remaining normal gland 
(Plummer’s disease). 

Hypothyroidism 

With most causes of primary thyroid failure the thy- 
roid becomes a shrunken fibrous ghost, which is 
impalpable. In some cases, the thyroid enlarges due to 
autoimmune thyroiditis - Hashimoto’s disease. This is 
partly a response to the rise in thyroid stimulating hor- 
mone secretion evoked as thyroid reserve fails; the 
gland is characteristically diffusely enlarged and very 
firm. Thyroid hormone replacement generally leads to 
shrinkage of the gland. Ablative therapy of thyrotox- 
icosis - whether by surgery or radio-iodine - is an 
increasingly common cause of hypothyroidism. Late 
treatment of cretinism will be detected by the neuro- 


logical sequelae, especially a low IQ and short stature. 
Secondary hypothyroidism due to deficiency of thy- 
roid stimulating hormone usually has other features of 
pituitary failure. 

PITUITARY DISEASE 


Normal pituitary function is regulated by the overlying 
hypothalamus. Control of the anterior pituitary gland is 
mediated humorally by factors liberated from the 
median eminence into the hypothalamo-hypophyseal 
portal blood supply. The posterior pituitary gland is an 
evagination of the brain; its hormones are synthesized 
in the magnocellular neurons of the hypothalamus and 
travel down their axons to be liberated into the venous 
drainage of the posterior lobe of the pituitary. 

Functional Diagnosis 

Hypopituitarism 

Total loss of pituitary function is rare. Lesser degrees 
often develop along a characteristic path of anterior 
pituitary deficiency. Gonadotrophin deficiency develops 
early, manifesting in women as an ovulatory infertility, 
amenorrhoea, loss of libido, superficial dyspareunia due 
to vaginal dryness and, in the long term, osteoporosis: 
all due to secondary ovarian failure. Men become impo- 
tent, lose libido and fertility; the androgen loss is accom- 
panied by poor muscular development. Hypogonadism 
in both sexes is associated with loss of secondary sexual 
hair. Men’s beards may become softer and require less 
frequent shaving. These changes vary markedly in degree 
in patients with hypopituitarism (Figure 12.11). 



Figure 12.10 
Exophthalmos 
with chemosis and 
congestion of 
conjunctival 
vessels. A case of 
hyperthyroidism 



M Figure 12.11 
Man with 
hypopituitarism 
demonstrating 
loss of hair in 
axilla and beard 
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Gonadotrophin deficiency in childhood is unde- 
tectable except for failure of phallic growth but later 
may appear as delayed puberty in either sex and 
eunuchoidal proportions due to delayed epiphyseal 
fusion (see above). Hypogonadism of any cause leads to 
finely wrinkled skin, especially on the face, with lines 
spreading up from the upper lip. 

Deficiency of growth hormone makes for extra thin- 
ning of the skin, which also may be markedly pale (see 
below). Growth hormone loss tends to occur early but 
is unimportant clinically in adults, other than an 
increased liability to hypoglycaemia. This feature is more 
marked in growth hormone deficient children, where, 
however, the overwhelming impact is on growth (see 
above and Chapter 14). 

ACTH and thyroid-stimulating hormone (TSH) 
secretion are generally preserved until much later. 
ACTH deficiency has two distinct effects. The first is 
due to loss of the skin pigmentation, which results 
from its extra-adrenal action (it is now known that 
separate melanocyte-stimulating hormones are not 
secreted in man); skin pallor is therefore dispropor- 
tionate to mucous membrane pallor since the degree 
of anaemia that may accompany hypopituitarism is 
usually quite modest. The second effect of loss of 
ACTH is glucocorticoid deficiency, with general asthe- 
nia, hypotension and impaired response to stresses 
such as fever or trauma. Nausea and vomiting may 
occur but salt loss is mild, though water overload may 
be severe. TSH deficiency leads to all the changes of 
hypothyroidism but is frequently milder than that due 
to primary thyroid failure. Prolactin deficiency is very 
rare and its sole unequivocal effect is to render lacta- 
tion impossible. 

Of the two posterior pituitary hormones, only loss 
of vasopressin or antidiuretic hormone (ADH) is clin- 
ically important. This leads to diabetes insipidus with 
failure to concentrate the urine and liability to marked 
dehydration. It should be noted that the concomitant 
presence of adrenocortical insufficiency may mask the 
ADH deficiency, which only appears on glucocorticoid 
replacement therapy. The polyuria of absolute ADH 
deficiency is more marked than virtually any other 
polyuric state, but minor degrees are less easily recog- 
nized. 

Hyperpituitarism 

Prolactin is the pituitary hormone most frequently 
secreted in excessive amounts. It causes hypogonadism 
in both sexes. In women this may range from primary 
amenorrhoea to anovulatory infertility. In men it causes 
striking loss of sexual function due to diminished libido 


and sexual impotence - often to a much greater degree 
than the associated hypogonadism. Inappropriate lac- 
tation or galactorrhoea occurs in up to half hyperpro- 
lactinaemic women if sought for diligently (Figure 
12.9). A small amount of galactorrhoea may be found 
in hyperprolactinaemic men, in whom there is fre- 
quently little or no palpable enlargement of breast 
tissue. 

Growth hormone hypersecretion in adult life (fol- 
lowing epiphyseal closure) causes acromegaly. Here 
there are changes in bones, viscera and soft tissues lead- 
ing to pathognomonic features (Figure 12.12). The 
skull vault thickens with marked supraorbital and 
occipital bossing. The mandible enlarges, causing the 
lower teeth to jut in front of the upper, with an increase 
in interdental spacing (Figure 12.13). The bony 
changes affect also the hands, vertebrae and ribs. The 
hands and feet enlarge, due especially to soft tissue 
growth with consequent increase in ring and shoe sizes, 
often dating back several decades by the time the diag- 
nosis is finally made - a testament to the slow and 
gradual changes that can sometimes be recognized by 
a series of dated photographs. The skin becomes 
increasingly sweaty and greasy, with occasional pig- 
mentation, small skin tags or even papillomata. The 
enlarged nose, coarse features and thick lined skin gives 
a readily recognized facies (Figure 12.14). The thick- 
ened soft tissues in the upper airways may cause snor- 
ing and enlargement of the tongue and larynx with 

■4 Figure 12.12 
Identical twins: 
one with 
acromegaly 
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deepening of the voice. About a quarter of acromegal- 
ics have nodular enlarged thyroid glands, and a simi- 
lar proportion are hypertensive; a few are diabetic and 
many develop the carpal tunnel syndrome. Long-stand- 
ing acromegaly causes severe osteoarthrosis. The rare 
occurrence of growth hormone secretion earlier in life 
leads to pituitary gigantism. 

ACTH hypersecretion leads to Cushing’s disease - 
the features of which are described below under 
‘Adrenals’. Primary overproduction of TSH and 
gonadotrophins, whilst being recognized more fre- 
quently nowadays, are still very unusual. 

The overproduction of ADH is described above, and 
may cause severe or even lethal cerebral complications, 
including coma and fits, due to water retention. 

Aetiological Diagnosis 

Hypopituitarism most frequendy results from a pituitary 
tumour. This may cause headaches or visual field defects 
and can be confirmed by appropriate radiological inves- 



A Figure 12.13 Acromegaly: separation of the teeth 


Figure 12.14 
Acromegaly: note 
enlarged nose and 
ears and prominent 
lower jaw 


tigation. Hypersecreting tumours, however, are often 
small and present a purely endocrine picture. They are 
characterized by their hormone products, and terms 
such as chromophobe, eosinophil and basophil adenoma 
are obsolete. Large hypersecreting tumours may have 
any of the space-occupying features of large non-func- 
tioning tumours, including the suppression of other pitu- 
itary functions. 

Hyperprolactinaemia can result not only from pro- 
lactin secreting tumours but also from impairment of 
the hypothalamic influence, which in this case is 
inhibitory. Posterior pituitary failure - diabetes 
insipidus - is almost invariably the consequence of 
hypothalamic disease or at least high stalk section by 
tumour or trauma. The formerly common state of post 
partum pituitary necrosis, usually associated with a 
hypotensive episode caused by haemorrhage (Sheehan’s 
syndrome), has been virtually abolished by improved 
obstetric practice. It is one of the few causes of 
hypoprolactinaemia. 

ADRENAL CORTICAL DISEASES 


The groups of hormones produced by the adrenal cortex 
are the glucocorticoids, mineralocorticoids and andro- 
gens. Destructive processes of the glands may lead to 
diminished production of all hormones. Congenital 
enzyme deficiencies can lead to mixed pictures of hor- 
mone deficiency and excess, while hormone hypersecre- 
tion may involve one or more groups. 

Functional Diagnosis 

Hypoadrenalism 

The majority of causes of primary adrenal insuffi- 
ciency, or Addison’s disease, act over a long time scale 
but often the diagnosis is not made until very late. The 
progress can be viewed in successive stages. The ini- 
tial phase is one of progressive lethargy, anorexia and 
nausea, particularly in the morning, weight loss and 
symptoms of postural hypotension - dizziness on 
standing. Women may become amenorrhoeic and lose 
pubic hair. Later, there may be vomiting, diarrhoea or 
abdominal pain. The final stage is adrenal crisis which 
is often precipitated by an inadequate response to the 
stress of an intercurrent illness, especially gastroen- 
teritis. The crisis is characterized by circulatory col- 
lapse, severe vomiting and pre-renal uraemia. 
Throughout the illness the falling cortisol levels lead 
to increasing levels of ACTH secretion which is 
responsible for the characteristic pigmentation espe- 
cially on exposed areas, surfaces subject to friction. 
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recent scars, palmar creases and knuckles (Figure 

12.15) and gingival and buccal mucosae (Figure 

12.16) . Very rarely septicaemia causes acute adrenal 
failure (Waterhouse-Friderichsen syndrome). 

Hyperadrenalism 

Cushing’s syndrome 

This is the result of excess of cortisol (hydrocortisone) 
or synthetic glucocorticoids. The commonly stressed 
features of truncal obesity with relatively thin legs, 
mooning and reddening of the face, hirsutes (most 
cases are women), ‘buffalo hump’, mild diabetes and 
hypertension are not always present. More useful are 


signs suggestive of protein wasting, clinically apparent 
in three main tissues: skin, muscle and bone. The skin 
becomes thin and fragile, bruises spontaneously (Figure 

12.17) and the weakened collagen tears in stretched 
areas giving livid, thin, purple striae (Figure 12.18) 
which are readily distinguishable from those seen fol- 
lowing childbearing, or in some adolescents who gain 
weight rapidly. Proximal muscle weakness is the rule 
and wasting commonplace (Figure 12.19). This is best 
shown by asking the patient to rise from squatting. 
Osteoporosis may cause vertebral collapse with the 
appearance of horizontal creases and loss of height as 
well as neurological sequelae. Cortisol excess may lead 
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Signi 


to aseptic necrosis of the femoral neck. When a patient 
with Cushing’s syndrome has been treated surgically 
with bilateral adrenalectomy, wide spread pigmenta- 
tion results from excessive production of pituitary 
ACTH (Nelson’s syndrome) (Figure 12.20). 



A Figure 12.20 Pigmentation in Nelson’s syndrome 
following bilateral adrenalectomy 


Virilization 

This may result from adrenal or ovarian androgen 
hypersecretion. The clinical features include hirsutes 
(hair growth on face and body of women in excess of 
racial norms), acne, greasiness of the skin, clitoral 
enlargement, enhanced muscularity, loss of the female 
pattern of fat deposition, temporal recession of head hair 
and deepening of the voice. 

Conn’s syndrome 

Primary hyperaldosteronism may have no signs other 
than hypertension. Oedema does not occur. Muscle 
weakness and tetany may be present. 

Aetiological diagnosis 

The commonest cause of Addison’s disease is autoim- 
mune adrenalitis and this may be associated with vitiligo 
and other autoimmune disorders. Tuberculosis is today 
a relatively less frequent cause. 

Cushing’s syndrome is most commonly due to pitu- 
itary ACTH excess (Cushing’s disease). This may rarely 
cause sufficient ACTH to pigment the skin (Figure 
12.21). Of the numerous tumours capable of ectopic 
ACTH secretion, bronchial small cell carcinomas are the 
commonest. The ACTH excess may be so high that a 
distinct syndrome arises of pigmentation, severe wast- 
ing, weakness and oedema due to hypokalaemic alkalo- 
sis from the massive hypercortisolaemia and diabetes but 
without the classical stigmata of long-standing Cushing’s 
syndrome. Adrenal tumours hypersecreting cortisol 
autonomously may be benign adenomas, usually small, 
or carcinomas, often large and even palpable. The dif- 
ferential diagnosis of the underlying cause of Cushing’s 
syndrome is a difficult and specialized matter relying 
heavily on biochemical and imaging techniques. 

Figure 12.21 
Cushing’s 
syndrome: hirsutes 
and pigmentation 
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ADRENAL MEDULLA 


Loss of adrenal medullary tissue is without significant 
clinical consequences. Hypersecretion of adrenal cate- 
cholamines occurs from phaeochromocytomas, tumours 
which are most often intra-adrenal, single and benign. 
They cause symptoms of sweating, trembling and fear 
associated with pallor and episodic hypertension, some- 
times followed by hypotension especially on standing 
and with intervening normal or raised blood pressure. 
Hypertensive crises are usually spontaneous but can 
follow local pressure, hence abdominal palpation should 
be especially gentle when phaeochromocytoma is sus- 
pected. This tumour may occur together with medullary 
cell carcinoma of the thyroid. 


GONADAL DEFECTS 


Hypogonadism has been described under the heading 
of hypopituitarism. There are many types of primary 
hypogonadism in men, ranging from Klinefelter’s syn- 
drome (see Figure 12.4) to myotonic dystrophy, but in 
most cases the cause remains unknown and simple tes- 
ticular atrophy will be found. A history of cryp- 
torchidism, testicular torsion or mumps in postpubertal 
life may be significant. Hypogonadism may be the con- 
sequence of diseases such as hepatic cirrhosis and 
haemachromatosis (‘bronzed diabetes’). It may fre- 
quently be associated with features of feminization 
such as gynaecomastia (true, palpable, sometimes 
tender breast tissue - to be distinguished from excess 
fat) and a female fat pattern (Figure 12.22). This is 
common in Klinefelter’s syndrome, cirrhosis and 
spironolactone therapy. In women there are less fre- 
quently diagnostic stigmata of ovarian failure. A 
notable exception is Turner’s syndrome, with amenor- 
rhoea, short stature, widely spaced nipples, puffy hands 
and feet, often present from birth, nail defects and web- 
bing of the neck (Figure 12.23). 



◄ Figure 12.22 
Left gynaeco- 
mastia 



◄ Figure 12.23 A 
woman of 22 years 
with Turner’s 
syndrome. Note 
the broad chest, 
short neck, lack of 
pubic hair and child- 
like appearance 


PARATHYROID DISEASE 


Functional diagnosis 

Hypoparathyroidism 

In this condition, hypocalcaemia causes tetany, convul- 
sions, psychiatric disorder and ectodermal changes such 
as cataract and nail dysplasias, often with moniliasis. 
Tetany may present as painful carpopedal spasms - fin- 
gers tightly apposed, thumb flexed and adducted across 
the palm: the main d’accoucheur (Figure 12.24). This 



A Figure 12.24 Trousseau’s sign: main d’accoucher 
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indicates increased neuromuscular excitability, which 
may also cause laryngeal spasm and stridor. It may be 
demonstrated by two signs: 

1 Chvostek’s sign: elicited by tapping over the facial 
nerve as it emerges from the front of the parotid 
gland. This causes twitching of the upper lip and 
drawing up of the angle of the mouth. It is rela- 
tively non-specific and may be elicited in many 
normal people. 

2 Trousseau’s sign: involves eliciting latent carpope- 
dal spasm by pumping a sphygmomanometer cuff 
above systolic pressure for up to three minutes. 
This is invariably uncomfortable but if carpopedal 
spasm occurs the posture is unmistakable, and the 
spasm does not subside immediately on deflating 
the cuff, unlike the reaction seen with some hys- 
terical subjects. 

Hyperparathyroidism 

The hypercalcaemia may initially cause non-specific 
aching in limbs, anorexia or depression, thirst and 
polyuria. Gastrointestinal symptoms include dyspepsia, 
vomiting, abdominal pain and constipation. Renal and 
ureteric stones may be the mode of presentation and 
late cases develop renal failure and severe skeletal prob- 
lems including painful bone swellings. 

Aetiological Diagnosis 

Hypoparathyroidism may result from previous neck 
surgery for goitre. The occurrence of operative damage 
to the recurrent laryngeal nerves makes the possibility 
of tetany potentially lethal. Hypoparathyroidism may 
be of auto-immune origin and associated with 
Addison’s disease or thyroid disorder. The secretion of 
abnormal parathyroid hormone, which is biologically 
inactive, causes pseudohypoparathyroidism. These 
patients often have short fourth and fifth metacarpals 
so that on making a fist they have dimples in the place 
of knuckles. 

Hyperparathyroidism is usually due to parathyroid 
adenoma. These are for all practical purposes too small 
to palpate. The one sign that can be useful is corneal 
calcification, best seen with a slit lamp but often also 
visible when shining a slanting pencil of light across 
the cornea where a thin white band may be seen in the 

3 o’clock and 9 o’clock positions (as opposed to arcus 
senilis which is most marked at the 12 and 6 o’clock 
positions). A convenient source of light is an auroscope 
bulb, when the instrument is used without an earpiece. 
The adjacent sclera frequently appears gritty and a 
little inflamed. 


PANCREATIC ISLET DISEASE 


Functional diagnosis 

Hypoglycaemia 

This presents classically with symptoms of cerebral dys- 
function and sympathetic activation. The former depend 
on the speed and severity of the hypoglycaemia and may 
cause coma of rapid onset with neurological changes 
such as extensor plantar responses and convulsions; 
hemiplegia may occur, usually rapidly reversible. Lesser 
degrees may cause mental confusion and amnesia and 
chronic hypoglycaemia may cause personality changes 
which can be hard to identify. The sympathetic features 
include palpitations, sweating and hunger. 

Hyperglycaemia 

This causes thirst and polyuria because of the osmotic 
diuresis, weight loss often without anorexia and, espe- 
cially in older women, pruritus vulvae. The underlying 
insulin lack can lead to diabetic ketoacidosis with vom- 
iting, dehydration and hyperventilation due to air 
hunger, a ketotic odour on the breath, hypotension and 
drowsiness leading to coma. The complications of dia- 
betes include retinopathy, cataracts, vascular insuffi- 
ciency causing foot ulcers or gangrene (Figure 12.25), 
peripheral neuropathy and nephropathy. 

Aetiological Diagnosis 

Hypoglycaemia is most frequently the consequence of 
overtreatment of diabetes mellitus with insulin or 
sulphonylurea drugs. Hyperinsulism as a result of islet 

Figure 12.25 
Diabetic gangrene 
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cell tumour is rare and may present with hypoglycaemic 
symptoms in the fasting state or after exertion. The 
patient may learn to counteract symptoms with sugar- 
containing food and gain weight as a result. 

Diabetes mellitus is generally of unknown origin but 
rarely may be due to excess insulin antagonists. 

INVESTIGATION OF ENDOCRINE 
DISORDERS , 


Thyroid 

Thyroid hormone levels 

Total serum thyroxine (T4) and triiodothyroxine (T3) 
measured by radioimmunoassay may be raised in hyper- 
thyroidism and low in hypothyroidism. Thyroid stimu- 
lating hormone (TSH) is especially valuable in 
hypothyroidism when a high value indicates thyroid 
gland insufficiency and a low value suggests a pituitary 
cause. Radioactive iodine/technetium scans are useful 
for imaging lumps but are not used as a first-line evalu- 
ation of thyroid status. Thyroid auto-antibodies are 
helpful in establishing thyroid autoimmunity: they are 
not a function test. 

Pituitary 

The insulin tolerance test (ITT) should only be per- 
formed in patients with no known cardiac disease or 
epilepsy and with normal basal morning cortisol levels. 
The induction of hypoglycaemia with insulin should 
stimulate ACTH and hence cortisol secretion. 

Posterior pituitary function is screened by measur- 
ing both plasma and urine (preferably early morning) 
osmolalities. 

Diabetes insipidus 

Water deprivation test: collect urine in hourly aliquots, 
measure urine and plasma osmolality; this is reduced in 
diabetes insipidus but increases in response to exogenous 
vasopressin analogue (DDAVP). 

Hyperprolactinaemia 

The best test is a series of three basal prolactin mea- 
surements. Women usually have higher levels than men. 

Acromegaly 

During an oral glucose tolerance test the growth hor- 
mone level is abnormally maintained above 4 mU/1 and 
may even rise paradoxically. Bromocriptine test: 80 per 
cent of acromegalics show a marked fall in growth hor- 
mone after a 2.5 mg oral dose of bromocriptine. 


Radiology 

Pituitary tumours may cause abnormalities of the pitu- 
itary fossa apparent on plain lateral or postero-anterior 
skull radiographs. Computerized tomography (CT) 
scanning of the pituitary is useful for detecting small 
pituitary microadenomas (<1 cm diameter) as well as for 
delineating larger tumours (Figure 12.26). 

Adrenals 

In adrenal insufficiency the 0900 hours cortisol level is 
reduced. The plasma ACTH is high in adrenal disease 
and low in hypopituitarism. The plasma urea and potas- 
sium are high and the plasma sodium may be low when 
compensatory mechanics fail. 

Synacthen test 

Measure cortisol levels for 1 hour after a synacthen 
(ACTH) injection to assess adrenal reserve. 

Cushing’s syndrome 

Screen by measuring 0900 hours cortisol after the 
patient has taken 2.0 mg dexamethasone at 2300 hours 
the previous night. If the cortisol level is greater than 
180 nmol/1, Cushing’s syndrome is suspected. Fuller 
investigation includes ACTH measurement; this is unde- 
tectable in adrenal adenomas and carcinoma and in 
these disorders the circadian profile of plasma cortisol 
is also lost. High dose dexamethasone suppression of 
plasma cortisol is found in pituitary dependent Cushing’s 
syndrome and metyrapone tests may help in distin- 
guishing these cases from those associated with carci- 
noma and ectopic ACTH production. Twenty-four hour 
urine estimations of free cortisol, 17-oxogenic and 17- 



A Figure 12.26 CT scan showing a pituitary prolactinoma 
(closed arrow). Note normal optic chiasma (open arrow) 
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oxosteroid measurements complement the plasma esti- 
mation of cortisol and ACTH. 

Conn’s syndrome 

The plasma potassium is abnormally low and the plasma 
aldosterone and renin levels are raised. 

Congenital adrenal hyperplasia 

In this condition, raised levels of plasma 17-hydroxy- 
progesterone, urinary preganetriol and (in women) 
plasma testosterone are found. 

Assessment of adrenal size and morphology 
This is best achieved by CT scanning. Radio-isotopic 
scanning may be useful, especially in adrenal tumours 
causing Cushing’s syndrome and Conn’s syndrome. 

Phaeochromocytoma 

Raised levels of vanillylmandelic acid (VMA) and meta- 
drenaline are found in 24-hour urine samples. Plasma 
noradrenaline is usually elevated but sampling and mea- 
surement requires specialized facilities. CT and radio- 
isotopic imaging may locate the tumour. 

Gonads 

Men: measure plasma testosterone, FSH/LH. 

Women: premenopausal: record basal body temperature 


and measure plasma oestradiol, progesterone and 
FSH/LH levels. 

In suspected virilization : plasma testosterone. 

In suspected Klinefelter’s and Turner’s syndrome: 
check karyotype. 

Parathyroids 

Measure total plasma calcium, albumen, inorganic 
phosphate and alkaline phosphatase, preferably fast- 
ing and in blood drawn without a tourniquet. In 
appropriate cases measure serum parathyroid hor- 
mone and vitamin D metabolites, also 24-hour urine 
calcium. 

Pancreas 

Diabetes mellitus is usually diagnosed on the basis of a 
high random or fasting plasma glucose. If in doubt, per- 
form an oral glucose tolerance test. 

Diagnosis of insulinoma: low fasting blood sugar 
with high insulin. A suppression test may be necessary 
using exogenous insulin and measuring C-peptide to 
check the patient’s own pancreatic response. Sampling 
for insulin via a catheter passed percutaneously trans- 
hepatically along the splenic vein may be needed to 
localize the source of insulin in the pancreas. 

CT scanning may be helpful in localizing tumours, 
which are often very small. 


Chapter 

— & 

Symptoms and signs in 
tropical disease 


GEORGE WYATT 


MEDICAL HISTORY 


The principles of history taking have been fully 
described already. In the diagnosis of tropical disease the 
additional question ‘Where have you been?’ is vital. The 
geographical history may give the only clue to the diag- 
nosis of a potentially lethal disease such as falciparum 
malaria. Residence in the tropics many years previously 
may be relevant since some tropical infections persist for 
decades. The families of former immigrants from the 
tropics are often at special risk when they return to visit 
relatives; business travellers, expatriate workers, sailors, 
the armed forces and children visiting their parents 
abroad during school holidays are other risk groups 
(Figure 13.1). The explosion of tourism to the tropics 
means that many who are not in traditional risk groups 
may also become infected. Find out exactly when and 
where the patient travelled and their living conditions 
abroad. Enquire about their immunizations and malaria 
prophylaxis including the regularity and duration of 
taking antimalarial drugs. Record any illness suffered, 
especially any accompanied by fever or rash. 

In the tropics the pattern of disease can vary greatly 
from one country to another and even from one area to 
another within a country. A knowledge of the endemic 
diseases in the area from which the patient comes is often 
the most important guide to pertinent questions. In some 
instances religion is significant as with fasts or pilgrim- 
ages. Specific dietary habits such as eating raw fish or 
social customs such as pig feasts in New Guinea may be 
relevant. Clinics in many parts of the tropics operate 



A Figure 13.1 


under great pressure with long queues of patients. Many 
different languages are spoken necessitating use of inter- 
preters and their understanding of the causes of disease 
may be quite different from the scientific model. A sound 
knowledge of the diseases in the area, a good brief med- 
ical history' and a necessarily rapid, limited examination 
form the basis of a diagnosis. Simultaneous multiple infec- 
tions are common so one should not be satisfied with 
having defined a single complaint. 


FEVER 


Fever is one of the most important signs of acute tropi- 
cal infections. It is usually associated with a rapid pulse 
and sometimes with rigors. 

The first attack of malignant Plasmodium falciparum 
malaria usually presents with an irregular fever without 
specific features. Classic malaria fever patterns such as 
tertian (fever every second day) and quartan (fever every 
third day) are usually due to relapses of benign tertian 
{Plasmodium vivax or Plasmodium ovale ) or quartan 
( Plasmodium malariae) malaria and are unreliable in the 
initial attack. In kala-azar intermittent or remittent fever 
may peak twice in the day (double diurnal rise) and the 
patient often has fewer symptoms than expected from 
the height of the fever. Relapsing fever is characteristic 
of infection with Borreliae which may be transmitted by 
lice or ticks. Fever begins suddenly and lasts for several 
days, it subsides equally quickly and several days with- 
out fever are followed by one or more similar febrile 
episodes. In dengue there is often a saddleback fever 
curve. There are two phases of high fever separated by a 
remission. A generalized fine morbilliform rash often 
appears during the second febrile phase. 

An unexpectedly slow pulse in relation to the height 
of the fever is sometimes present after the first few 
days in yellow fever (Faget’s sign) and also in typhoid. 
On the other hand the pulse rate may be unexpectedly 
rapid in African trypanosomiasis and Chagas’ disease. 
Rigors are common at the onset of many acute tropi- 
cal diseases, particularly those associated with a rapid 
rise in temperature, such as typhus , plague and 
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relapsing fever. In malaria rigors are particularly likely 
during relapses. 

Prolonged fever in a patient from the tropics should 
lead to consideration of tuberculosis , HIV infection, 
typhoid , brucellosis , amoebic liver abscess and acute 
schistosomiasis as well as the ubiquitous causes of this 
syndrome. 


Strongyloides stercoralis can cause a similar but more 
rapidly progressing track up to forty or more years after 
the original infection, as seen in former Far-Eastern 
prisoners of war (Figure 13.5). Fly larvae may also 
develop in the skin. The African tumbu fly ( Cordylobia 
anthropophagia ) larva presents as a furuncle but with a 
central punctum through which it breathes. The classic 
skin lesions of dermal leishmaniasis in the Middle and 


SKIN MANIFESTATIONS 


Rashes of various kinds are common in tropical infec- 
tions, either as part of the disease process or resulting 
from treatment. Erythema and macular rashes are diffi- 
cult to see in black skins. Many skin eruptions become 
complicated by scratching and secondary infection. 
Scabies is very common but mite burrows are often 
obscured by pyoderma. 

Increased pigmentation of the skin sometimes occurs 
in kala-azar (the black sickness), while in pellagra the 
skin is heavily pigmented in parts exposed to the sun- 
light, e.g. the face, neck and the backs of hands and 
wrists. Diminished pigmentation occurs in the lesions of 
pityriasis versicolor , leprosy, yaws, post kala-azar dermal 
leishmaniasis and over the shins in onchocerciasis. 

Localized areas of transient oedema occur in loaiasis 
(Calabar swellings), trichiniasis, gnathostomiasis and 
both American and African trypanosomiasis. In leprosy 
lesions vary from the numerous, symmetrical, hypopig- 
mented or erythematous macules or nodules with 
normal sensation of lepromatous disease to the few, 
well-defined, roughened, anaesthetic and non-sweating 
lesions of the tuberculoid pole. Remember always to feel 
for enlarged superficial nerves. 

Nodules are often felt over bony prominences in 
onchocerciasis (Figure 13.2) and may be present on the 
face or ears in lepromatous leprosy. Nodules on the 
extremities are sometimes due to Kaposi’s sarcoma. Skin 
manifestations that may point to HIV infection include 
itching papular rash, severe seborrhoeic dermatitis or 
fungal infections, and especially the rash of, or scarring 
from, herpes zoster. An ‘eschar’ with blackened centre 
and surrounding erythema at the site of attachment of 
tick or mite is characteristic of both old world tick 
typhus or scrub typhus. Slowly growing ulcers of skin, 
ear pinna (Chiclero’s ulcer) or nose are seen in leishma- 
niasis (Figure 13.3). Ecchymoses occur in South-East 
Asian haemorrhagic fever (Figure 13.4). 

Creeping eruptions of the skin ( larva migrans ) are usu- 
ally caused by hookworms of dogs or cats which pene- 
trate human skin to form an itchy, slowly progressing, 
serpiginous track. Larvae of the human nematode 



Figure 13.2 
Subcutaneous 
nodules in 
onchocerciasis. 

Taken from A Colour 
Atlas of Tropical 
Medicine and 
Parasitology, 2nd 
edition, 1981, W. 
Peters and H. M. 
Gilles (eds), London, 
Wolfe Medical 
Publications. 



«4 Figure 13.3 
Cutaneous 
leishmaniasis 
involving the nose 



^ Figure 13.4 
Facial ecchymoses 
in a boy with 
South-East Asian 
haemorrhagic 
fever. Taken from A 
Colour Atlas of 
Tropical Medicine 
and Parasitology, 
2nd edition, 1981, 

W. Peters and H. M. 
Gilles (eds), 

London, Wolfe 

Medical 

Publications. 
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<4 Figure 13.5 
A ‘creeping’ 
elevation of the 
skin by the larvae 
of Strongyloides 
stercoralis 


Figure 13.6 
Lymphoedema of 
the leg and 
scrotum due to 
filariasis 
(‘elephantiasis’) 


Near East are illustrated in Figure 13.3 and the gross lym- 
phoedema associated with filariasis in Figure 13.6. 



GASTRO-INTESTINAL MANIFESTATIONS 
Symptoms 

Diarrhoea 

Diarrhoea is one of the most common symptoms in 
tropical medical practice. Only a few of the commonest 
causes can be mentioned here. Simple watery diarrhoea 
is often caused by enterotoxigenic strains of Escherischia 
coli or by viruses such as rotavirus. Simple diarrhoea 
with fever is also caused by falciparum malaria espe- 
cially in children. Profuse watery diarrhoea and vomit- 
ing, ‘rice-water’ stools and rapid dehydration suggests 
cholera especially if others are affected. Prolonged diar- 
rhoea with gaseous abdominal distension may be due to 
Giardia intestinalis. Prolonged diarrhoea with profound 
weight loss is common in HIV infection. 

Frequent, severe diarrhoea with blood and mucus 
of sudden onset, combined with high fever and abdom- 
inal cramps often indicates bacillary dysentery due to 


Shigellae. Amoebic dysentery more often presents with 
slow onset, no fever, but a tendency to recur over 
weeks or months. Intestinal schistosomiasis may also 
cause dysentery. 

Abdominal pain 

Abdominal pain, simulating an acute abdomen in an 
anaemic child, should bring to mind the possibility of 
homozygous sickle cell disease (see Chapter 8). 
Laparotomy should not be undertaken until this possi- 
bility has been excluded. Pain over the liver or referred 
to the shoulder tip occurs in amoebic liver abscess , while 
pain in the left hypochondrium sometimes occurs in 
acute falciparum malaria and as a result of splenic 
infarction in sickle cell disease. 

Haematemesis and melaena 

Haematemesis and melaena arising from oesophageal 
varices is common in chronic intestinal schistosomiasis 
and cirrhosis caused by hepatitis B. Bleeding is also seen 
in the terminal phases of yellow fever and the viral 
haemorrhagic fevers. 

Jaundice 

Jaundice resulting from a combination of haemolysis 
and liver damage is an important symptom of severe fal- 
ciparum malaria. 

Signs 
The mouth 

During hot and windy spells in dry climates the lips are 
dry and may crack. Extreme dryness of the tongue and 
mouth with sunken eyes is seen in dehydration. Soreness 
of the lips with redness, crusting and fissuring at the 
angles of the mouth is seen with deficiency of the B 
group of vitamins. In riboflavin deficiency there is 
inflammation of the lips and a magenta coloured tongue 
(see Figure 3.7, page 30), while in pellagra (nicotinic acid 
deficiency) and sprue the tongue is smooth and red due 
to loss of papillae. Painless enlargement of the parotid 
glands is often seen in protein-energy malnutrition. 
Koplik’s spots in an acutely ill, febrile infant often gives 
the clue to the diagnosis of measles - a very lethal dis- 
ease in many parts of the tropics and one in which the 
rash is less obvious in dark-skinned people. 

Hepatomegaly 

An enlarged liver is a common finding in the tropics. 
Some frequent causes of hepatomegaly are given in 
Table 13.1. 

With an amoebic liver abscess the liver is usually 
tender on pressure or by percussion. There may be signs 
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SOME ‘TROPICAL’ CAUSES OF 
LIVER ENLARGEMENT 

Malaria 

Cardiac failure* 

Viral hepatitis* 

Cirrhosis 

Hepatocellular cancer 
Amoebic liver abscess* 

Schistosomiasis mansoni or japonicum 
Protein-energy malnutrition 
Hydatid disease 
Visceral leishmaniasis 
Haemoglobinopathies, sickle cell anaemia 
and thalassaemia 

Liver flukes ( fasciola and opisthorchus) 

Toxocariasis 

* Liver tenderness common, it also occurs with any 
condition which rapidly distends the capsule 

A Table 13.1 

at the right lung base but the diagnosis is best made by 
ultrasound examination of the liver. In chronic intesti- 
nal schistosomiasis all the classic features of portal 
obstruction are seen (Figure 13.7). 

Splenomegaly 

In many tropical areas splenomegaly is an extremely 
common finding. The physician has to decide whether the 
enlargement is related to the current illness of the patient 
or is the common manifestation of endemic malaria. In 
malarious areas the endemicity of malaria is measured by 
‘spleen and parasite rates’. Thus, in holoendemic areas of 
malaria the spleen is palpable in over 80 per cent of chil- 
dren between the ages of 2 and 9 years and in up to 20 
per cent of adults as a ‘normal’ finding. Hackett has 
described a method of recording the spleen size which has 
been widely used in the tropics, particularly in relation to 
malaria surveys, but which is also useful as a routine clin- 
ical method. The classification is as follows: 

Class of Findings on 

spleen palpation 

0 Spleen not palpable even on deep inspi- 
ration 

1 Spleen palpable below the costal margin, 

usually on deep inspiration 



A Figure 13.7 Chronic intestinal schistosomiasis. Note the 
abdominal distension due to ascites and splenomegaly and, in 
the nearest child, engorged abdominal veins, eversion of the 
umbilicus and cachexia. Taken from A Colour Atlas of Tropical 
Medicine and Parasitology, 2nd edition, 1981, W. Peters and H. M. 
Gilles (eds), London, Wolfe Medical Publications. 



Figure 13.8 
Class 5 
splenomegaly 


2 Spleen palpable, but not. beyond a hori- 
zontal line halfway between the costal 
margin and the umbilicus, measured in a 
line dropped vertically from the left 
nipple 

3 Spleen palpable more than halfway to 
the umbilicus, but not below a line run- 
ning horizontally through it 

4 Spleen palpable below the umbilical level, 
but not below a horizontal line drawn 
halfway between the umbilicus and the 
symphysis pubis 

5 Spleen palpable and extending lower than 
in class 4 (Figure 13.8) 

Some common causes of splenomegaly in the tropics are 
given in Table 13.2. 
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SOME TROPICAL’ CAUSES OF SPLENOMEGALY 

Malaria* 

Hyperreactive malarial splenomegaly t 
Schistosomiasis mansoni and japonicum t 
Portal hypertension from liver cirrhosis etc. t 
Visceral leishmaniasis t 
Brucellosis* 

Typhoid* 

Typhus* 

Relapsing fever* 

African trypanosomiasis* 

Bartonellosis* 

Haemoglobinopathies (sickle cell and thalassaemia) 

* Indicates spleen often tender, 
t Spleen sometimes grossly enlarged below umbilicus. 


A Table 13.2 


CARDIOVASCULAR SYSTEM 
(see also Chapter 7) 

Rheumatic heart disease causing mitral stenosis remains 
very common in the tropics. Hypertensive heart disease 
is also a major problem though ischaemic disease is still 
unusual in most rural areas. Dilated cardiomyopathies 
of uncertain cause are frequent in some countries. Severe 
anaemia from malaria or hookworm disease can cause 
heart failure. Beriberi is a rare but remediable cause of 
high output cardiac failure. 

Chagas disease in South America is a cause of acute 
myocarditis in children and of dysrhythmias, embolic 
disease and heart failure in adults. Trypanosoma 
rhodesiense infection and trichinosis sometimes also 
cause myocarditis. 

Pericarditis is seen in acute pyogenic infections and 
tuberculous pericarditis has become particularly com- 
mon among those with HIV infection. Rupture of an 
amoebic abscess into the pericardium may cause car- 
diac tamponade. 

A very high jugular venous pressure with gross 
ascites may be seen with constrictive pericarditis or 
with right ventricular endomyocardial fibrosis. Endo- 
myocardial fibrosis of the left ventricle usually pre- 
sents with signs of isolated mitral regurgitation and a 
third heart sound. 


RESPIRATORY SYSTEM 
(see also Chapter 6) 


Cough, wheezing, transient lung shadows on X-ray and 
marked eosinophilia can be caused by allergic reactions 
to migrating larvae of the gut nematodes ascaris, stongy- 
loides , hookworms and also of toxocara. Tropical pul- 
monary eosinophilia presents with nocturnal cough, 
wheeze and weight loss usually in people of Indian 
origin who have an intense response to filarial infections. 

The Katayama syndrome of cough, fever, urticaria 
and eosinophilia occurs in the invasive stages of schis- 
tosomiasis. In the later stages of schistosomiasis eggs laid 
in pulmonary vessels may cause obliterative arteritis and 
cor pulmonale. 

In paragonimiasis chronic cough productive of 
brownish blood-stained sputum occurs. Tuberculosis is 
so common in the tropics that it must always be 
excluded in those with chronic cough or haemoptysis. 
HIV infection is often complicated by pneumococcal 
pneumonia or tuberculosis. With an amoebic liver 
abscess there are commonly signs of consolidation or 
effusion at the right lung base. Embolic amoebic 
abscesses of the lung also occur. 

Pulmonary oedema is a feared complication of severe 
falciparum malaria in adults; intravenous fluid overload 
must be avoided. In young children rapid, deep breath- 
ing with nasal flaring is associated with severe falci- 
parum malaria. 

Hydatid cysts of the lung are second in frequency 
only to liver cysts. 

GENITO URINARY SYSTEM 
(see also Chapter 5) 


Pain associated with obstruction due to stones in the kid- 
neys, ureters and bladder is common in the tropics. In 
North-East Thailand, for example, children are particu- 
larly prone to bladder stones. Terminal haematuria is 
caused by schistosoma haematobium infection, especially 
during the acute phase of the disease. Blood may also be 
passed in the semen. In chronic infections there is dysuria 
with recurrent attacks of cystitis. Hydronephrosis may 
result from back pressure on the kidneys caused by 
obstruction of the ureters by granulomas or fibrosis. 

Bancroftian filariasis may present with hydrocele or 
be complicated by chyluria. Falciparum malaria may 
cause acute renal failure with oliguria or anuria. Gross 
proteinuria , oedema and ascites (nephrotic syndrome) 
may be caused by infections with Plasmodium malariae , 
schistosomes or hepatitis B. 
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NEUROLOGICAL SYSTEM 

(see also Chap ter 10) 

Delirium and coma are common in falciparum malaria, 
African trypanosomiasis and Japanese encephalitis. Mental 
confusion occurs with cerebral malaria, many acute infec- 
tions including typhoid and typhus and with HIV 
encephalopathy. Convulsions are a feature of cerebral 
malaria, cerebral schistosomiasis (especially schistosoma 
japonicum), cysticercosis and cerebral toxoplasmosis. 

Subjective sensory complaints may accompany vita- 
min deficiencies, e.g. the ‘burning feet’ syndrome of pel- 
lagra. Thiamine deficiency (‘dry’ beriberi) manifests itself 
with wrist drop, foot drop and marked wasting of the 
lower extremities. 

In leprosy nerves are enlarged, hard and tender; the 
ulnar, posterior tibial and external popliteal nerves are 
most commonly affected (Figure 13.9). Of the superfi- 
cial sensory nerves, the most frequently involved is the 
great auricular (see Figure 13.10). Neural damage is fol- 
lowed by paralysis and anaesthesia, sometimes with 
trophic damage to the skin and neuropathic injuries to 
bones and joints (Figure 13.11). 

Psychosomatic disorders are common in the tropics: 
weakness, sexual incapacity, feelings of hotness and 
coldness, ‘worms under the skin’ and paraesthesiac of 
various kinds are frequent symptoms. 


OCULAR SYSTEM 


The eyes are affected in a large number of tropical dis- 
eases and some, e.g. onchocerciasis and trachoma, are 
among the world’s leading causes of blindness. 

In leprosy there may be a loss of eyebrows and eye- 
lashes and bacilliferous granulomas may be found in any 
structure. Quite distinct are the hypersensitivity reac- 
tions occurring in the uveal tract during the acute exac- 
erbations of lepromatous leprosy, and the paralytic 
lagophthalmos (inability to close the eye) that leads to 
exposure keratitis and corneal perforation. 

In onchocerciasis a variety of eye lesions are seen 
ranging from ‘snow flake’ corneal opacities to scleros- 
ing keratitis and optic atrophy. The appearance of small 
pale follicles in the palpebral conjunctiva of the everted 
upper eyelid is an early sign of trachoma. In vitamin A 
deficiency there is a loss of lustre and dryness of the con- 
junctiva (xerophthalmia), Bitot’s spots (white foamy 
spots in the temporal conjunctiva), keratomalacia (soft- 
ening), perforation of the cornea and finally blindness. 
Vascularization of the cornea with photophobia occurs 
in riboflavin deficiency. In loaiasis the movement of the 


adult worm across the conjunctiva results in one of the 
most irritating and characteristic features of the condi- 
tion. Subconjunctival haemorrhages are common in lep- 
tospirosis. Tumour-like nodules in the posterior segment 
of the eye may be due to toxocara larvae and must be 
differentiated from retinoblastoma. Retinal haemor- 
rhages are a sign of severity in falciparum malaria. 

Unilateral palpebral and facial oedema is character- 
istic of acute Chagas’ disease; it also occurs in African 
trypanosomiasis. 



*4 Figure 13.9 Ulnar 
nerve paralysis 



Figure 13.10 Great 
auricular nerve in 
leprosy thickening 



<1 Figure 13.11 Multiple 
lepromatous lesions 
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HAEMATQLOGICAL MANIFESTATIONS 

Many of the parasites that are responsible for tropical 
disease are found in the blood and frequently a diagno- 
sis can only be made by blood examination. 

Parasitaemia 

The appropriate parasite is found in the blood in 

the following tropical infections: 

1 Malaria ( Plasmodium falciparum, Plasmodium 
vivax , Plasmodium malariae, Plasmodium 
ovale). 

2 Filariasis ( Wuchereria barter ofti, Brugia 
malayi, Loa loa , Mansortella perstans, 
Mansonella ozzardi). 

3 Trypanosomiasis ( Trypanosoma brucei gambi- 
ense. Trypanosoma brucei rhodesiense, 
Trypanosoma cruzi). 

4 Relapsing fevers ( Borrelia recurrentis, Borrelia 
duttoni, etc.). 

5 Kala-azar (bone marrow, Leisbmania 
donovani, Leisbmania infantum , Leisbmania 
chagasi). 

6 Bartonellosis ( Bartonella bacilliformis). 


Eosinophilia 

Eosinophils are increased in number in many 
helminthic parasitic infections. This state is known 
as eosinophilia, and some of the conditions respon- 
sible are: 

1 Filariasis. 

2 Infections with non-human parasites e.g. 
Toxocara, animal hookworms. 

3 Loaiasis. 

4 Acute schistosomiasis. 

5 Onchocerciasis. 

6 Acute migratory phase of intestinal nematodes 
(e.g. Ancylostoma duodenale, Necator ameri- 
canus , Ascaris lumbricoides). 

7 Clonorchiasis. 

8 Strongyloidiasis. 

9 Trichinosis. 

10 Dracontiasis. 

1 1 Echinococciasis. 

12 Gnathostomiasis. 

13 Angiostrongyliasis. 


Leucopenia 

Leucopenia is often associated with: 

1 Kala-azar. 

2 Dengue. 

3 Yellow fever. 

4 Brucellosis. 

5 Typhoid. 

6 HIV infection. 

Because of the frequency of concomitant secondary 
infections this finding is not as consistent as might be 
expected. 

Thrombocytopenia 

Low platelet counts may accompany many infections but 
in a patient from the tropics malaria should always be 
sought first. It is sometimes a feature of HIV infection. 

SIMPLE DIAGNOSTIC TECHNIQUES 

Whereas sophisticated serological and other techniques 
have to be carried out in appropriate laboratories, the 
initial diagnosis of many tropical infections can be done 
in a clinic ‘sideroom’. 

For the morphological identification of the various 
parasites referred to in this section, the reader should 
consult A Colour Atlas of Tropical Medicine and 
Parasitology, 3rd edition, 1989, W. Peters and H. M. 
Gilles (eds), London, Wolfe Medical Publications. 

Blood 

Small quantities suitable for examination on glass micro- 
scope slides may be obtained by pricking the finger, the 
lobe of the ear or, in children, the heel or big toe. The 
blood can then be examined as a fresh wet preparation, 
a thin smear or a thick film (Figure 13.12). 

Wet preparation 

The wet preparation is particularly useful when there 
are present certain motile protozoa, e.g. trypanosomes 
or microfilarial larvae [Wuchereria bancrofti, Loa loa, 
Mansonella perstans, Brugia malayi). 

The drop of blood is placed on the centre of a clean 
coverslip which is then lowered downwards onto the 
surface of a thoroughly clean glass slide. The film should 
be examined as soon as possible. The areas in which 
movement is observed are examined under the 4 mm 
objective and trypanosomes, if present, are easily iden- 
tifiable. Microfilariae are much larger and can be easily 
distinguished under the 1 6 mm objective. 
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Thin films (Figure 13.12(b)) 

Prick the skin and put a small drop of blood near the 
end of the undersurface of a microscope slide and spread 
the film with the end of a second clean slide. The film 
should be allowed to dry thoroughly before staining 
with Leishman’s or Giemsa’s stain (for details see text- 
books of parasitology). 

Thick films (Figure 13.12(c)) 

Prick the skin and wait until a globule of blood has 
formed. Place the middle of the undersurface of clean 
slide against the blood and remove it, then spread the 
blood quickly and evenly. The film should be sufficiently 
thick to just allow recognition of the hands of a watch 
through it. After drying, the film can be stained with 
Giemsa’s or Field’s stain. 

The blood should be examined on several occasions 
during a suspected attack of malaria, especially if 
Plasmodium falciparum is suspected, because the 
number of parasites present at any one time varies 
greatly during the day. Since more blood goes into the 
making of a thick film this acts as a concentration tech- 
nique allowing more rapid recognition of small numbers 
of parasites under a 2-mm oil immersion objective. 

Thin films are useful to distinguish the various species 
of malaria parasites. In general, if small rings are present 
in large numbers and no other forms of the asexual par- 
asites are seen, the infecting parasite is Plasmodium fal- 
ciparum. The presence of large trophozoites in small 
numbers and a polymorphic appearance - e.g. rings, 
trophozoites, schizonts, gametocytes - indicates infection 
with one of the benign malaria species (Figure 13.13). 

Trypanosomes can be seen both in thick and thin- 
stained films as can amastigotes of Leishmania, 
although the latter are more easily found in aspirates of 
the spleen or bone marrow. Characteristic microfilariae 
are found in the peripheral blood provided blood is 
taken at the appropriate time, i.e. between 2200 and 
0200 hours for the nocturnal microfilariae, and around 
midday for the diurnal ones. 

Faeces 

A portion of faeces is picked up on a bacteriological 
loop or matchstick and emulsified in a large drop of 
saline on a slide and covered with a coverslip. The spec- 
imen is examined systematically using the low-power 
objective (16 mm) with the light well cut down. 

If adult worms or segments are present in the faeces 
they should be picked out and sent for detailed exami- 
nation unless readily recognizable, e.g. ascaris worms. 

During an attack of acute amoebic dysentery active 
vegetative amoebae are easily recognized provided that 



A Figure 13.12 (a) collection of blood from finger-prick, (b) 

Preparation of thin film (see text), (c) Preparation of thick film 
(see text) 


the preparation is very fresh and is examined immedi- 
ately; ingested red cells in the amoeba confirm the diag- 
nosis. When the disease is quiescent the stools are 
formed and contain only cysts. 

Helminth ova if present in moderate numbers will 
also be detected in saline preparations. 

Urine 

For the diagnosis of Schistosoma haematobium infec- 
tion a 24-hour specimen should be used, but if random 
samples only are available, those collected around the 
middle of the day (1000-1400 hours) are likely to con- 
tain the most eggs. The urine specimens are allowed to 
stand for half an hour in a conical flask or are cen- 
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► Figure 13.13 Malaria parasites. Numbers 1 to26-thin 
films, Leishman’s stain; Numbers 27 to 29 - thick films, Field’s 
stain. Smears made from peripheral blood unless otherwise 
noted (x 660) 

Plasmodium falciparum (malignant tertian malaria) - 
numbers 1 to 9: 

1 Ring. 

2 Ring with two chromatin dots. 

3 Double infection of red cell. Marginal or accole forms. 

4 Ring in deeply stained cell showing coarse stippling 
(Stephen’s and Christopher’s dots). 

5 Male sexual form. Gametocyte or crescent. Note purplish 
cytoplasm and scattered pigment. 

6 Female sexual form. Gametocyte or crescent. Note slate- 
blue cytoplasm and compact pigment. 

7 Half-grown asexual form from spleen smear of fatal case. 

8 Fully grown asexual form (schizont) from spleen smear. 

9 Macrophage containing ingested malarial pigment. 

Plasmodium malariae (quartan) - numbers 10 to 15: 

10 Ring. 

11,12 Trophozoites. Note compactness of cytoplasm and heavy 
pigment. Number 12 shows an equatorial form. 

13 Schizont. Typical rosette form consisting of a central mass 
of pigment surrounded by 8 merozoites 

14 Male gametocyte. Shows diffusion of nucleus and 
scattered pigment 

15 Female gametocyte. Shows compactness of nucleus and 
pigment 

16 Blood-platelet superimposed on red cell. Often mistaken 
for a malarial parasite 

Plasmodium vivax (simple or benign tertian) - 
numbers 17 to 21: 

17 Ring 

18 Trophozoite. Note amoeboid cytoplasm and paleness of 
red cell, which is enlarged and stippled with fine red dots 
(Schuffner’s dots) 

19 Schizont. Red cell enlarged, pale and stippled with 
Schuffner’s dots 

20 Male gametocyte 

21 Female gametocyte. The gametocytes differ from those of 
quartan in being enclosed in enlarged, stippled cells, and 
in having finer pigment 

Plasmodium ovale (tertian) - numbers 22 to 26: 

22 Ring 

23 Trophozoite. Differs from the trophozoite of Plasmodium 
vivax in being more solid, and is often found in an oval red 
cell with fimbriated edges. The stippling is heavier than in 
Plasmodium vivax 

24 Schizont. The number of merozoites (1 2) is less than in 
Plasmodium vivax which has 16 to 24 



25 Male gametocyte 

26 Female gametocyte 

27 Plasmodium falciparum: thick film. Shows several rings 
lying at various angles, a gametocyte, and some blue- 
staining bodies, reticulocytes 

28 Plasmodium malariae: thick film. Shows two trophozoites 
and a schizont. Included in the field are blood platelets, a 
punctate basophil, and a lymphocyte 

29 Plasmodium vivax: thick film. Shows three trophozoites. 
Note apparent breaking up of cytoplasm, a typical feature. 
The outline of the infected red cells can be traced by the 
Schuffner’s dots. Included are a neutrophil 
polymorphonuclear leucocyte, platelets and a reticulocyte 


trifuged at 1500 rpm for 5 minutes. Samples of the wet 
sediment are transferred to microscope slides and exam- 
ined under the 16 mm objective with the light cut down. 
The characteristic eggs of Schistosoma haematobium 
can be identified easily. Eggs of Schistosoma mansoni 
and more rarely Schistosoma japonicum may be found 


in the urine, although they are much more commonly 
excreted in the faeces. 

Skin 

The best method for the parasitological diagnosis of 
onchocerciasis is the skin snip. A small piece of skin is 
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raised on the end of a sterile needle and sliced off with 
a razor blade. Blood contamination should be avoided. 
The best site for taking the snip is the pelvic area in 
Africa but the scapular area should also be examined 
in Central America. The snip is transferred to a drop 
of normal saline in a microtitre plate well and exam- 
ined for microfilariae after 30 minutes and again after 
24 hours to give enough time for all to emerge. 

ILLUSTRATIVE CASES 


By way of summary two typical patients will be 
described, one with falciparum malaria and the other 
with amoebic dysentery. 

Falciparum Malaria 

A 40-year-old man went on holiday to the Kenya coast 
for two weeks but took no specific antimalarial pre- 
cautions. He was well during his holiday and did not 
recall being bitten by mosquitoes. Four days after his 
return to the UK he began to notice generalized aches 
and pains and a low fever. Two days later he telephoned 
his doctor’s surgery to say that he had ‘flu’ and was 
given advice. 

His symptoms worsened markedly on the fifth day of 
illness when he had shivering attacks, began to drop 
things and could no longer tell the time. On admission 
to hospital he was slightly jaundiced, febrile and con- 
fused but liver and spleen were not felt. He was found to 
have falciparum parasites in 15 per cent of his red cells, 
a very low platelet count and evidence of liver and renal 
damage. He recovered fully after treatment with intra- 
venous quinine but might well have died if there had 
been any further delay in beginning treatment. 


The initial illness of falciparum malaria has few dis- 
tinguishing features and the patient may not appear to 
be very ill for several days. Once complications begin 
the illness can lead to death within a few hours from 
involvement of many organs by schizogony occurring in 
the capillaries of the deep tissues. Cerebral, renal and 
pulmonary damage, hypotension and severe anaemia are 
some of the commonest complications. The diagnosis 
can only be made by asking about recent travel and 
arranging immediate blood film examination for those 
who have been at risk. Falciparum malaria usually pre- 
sents within six months of leaving the malarious area 
(see Figure 13.14). 

Amoebic liver abscess 

A 35-year-old Burmese seaman noted the rapid onset 
of severe upper abdominal pain with fever three days 
previously. The pain had been made worse by move- 
ment and kept him confined to his bunk. On exami- 
nation he had a temperature of 39°C and there was 
marked tenderness with guarding in the right upper 
quadrant of his abdomen. His blood showed a poly- 
morphonuclear leucocytosis and the alkaline phos- 
phatase was raised. Ultrasound of his liver showed a 
10 cm cavity in the right lobe and fluorescent antibody 
tests for amoebiasis which initially showed a low titre 
rose to a diagnostic level a week later. His fever and 
pain responded to treatment with oral metronidazole 
within 36 hours. 

Amoebic abscess is another potentially fatal condi- 
tion and may arise either during an attack of amoebic 
dysentery or as in this patient with no history of diar- 
rhoea. Sometimes the onset is much less acute than in 
this patient and a picture of continued fever of uncer- 
tain origin may occur. 

M Figure 13.14 The geographical history 
is very important 
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The examination of children 

STEVEN RYAN 


INTRODUCTION 


There are three phases when considering physical exam- 
ination of children. These are the newborn or neonatal 
period, infancy or toddlerhood, and childhood and ado- 
lescence. The priorities of examination are different for 
these three phases, depending on the child’s growth, 
development and likely problems. In infancy, for 
instance, it is appropriate to make a careful assessment 
of gross motor development as part of a full examina- 
tion, whereas this is rarely undertaken 'in teenagers. 

Although three distinct phases are recognized, child- 
hood is a continual process of growth and development. 
Physical growth is an important marker of child health, 
with abnormal growth resulting from a multitude of 
influences: both disease processes and environmental 
factors. Hence the accurate measurement of growth is 
an essential cornerstone of paediatrics and will be 
referred to frequently in this chapter. 

In paediatrics there is usually a great deal of overlap 
between the history and the examination, as the child and 
family are observed during the interview. Valuable infor- 
mation about development, growth, behaviour and family 
interaction can be gleaned by careful observation. Such 
information is especially vital in the elucidation and man- 
agement of conduct disorders. Frequently the diagnosis is 
made before the child is formally examined. Likewise there 
is an opportunity during the examination to chat to the 
parents and child in a more informal but none the less 
informative way, clarifying important points in the history. 

THE EXAMINATION OF THE 
NEWBORN INFANT 


The newborn infant or neonate is examined a number of 
times during the first month of life. The first examination 
is made, usually by a midwife, as soon as the baby is born. 
The purpose of this examination is to confirm that the 
baby has made a successful cardiorespiratory adaptation 
to extrauterine life, to detect gross abnormalities and also 
to detect any trauma suffered during the birth. At this 
time the weight is measured and an assessment made of 
the baby’s gestational maturity. Head circumference and 
length should also be measured at birth. 


Cardiorespiratory Status 

The normal term infant establishes respiration within 
the first minute after birth. Although usually accompa- 
nied by a loud cry it need not be, with many healthy 
postnatal lives starting relatively quietly. Over the next 
few minutes the baby becomes centrally pink - all 
babies are initially cyanosed. During this process babies 
maintain a heart rate above 100 beats per minute, they 
respond to gentle stimulation and have good muscle 
tone. Depression of some or all of the above features 
may indicate failure of extrauterine adaptation. This 
will have a cause which will need to be ascertained, e.g. 
intrapartum asphyxia, prematurity or depression by 
maternal drugs such as pethidine. The baby may also 
require cardiorespiratory resuscitation which is under- 
taken according to the same principles used in older 
children and adults. 

One system used to standardize assessment of car- 
diorespiratory status at birth has gained almost univer- 
sal acceptance - the Apgar score developed by Virginia 
Apgar in 1953. As can be seen in Table 14.1, it combines 
the clinical features mentioned above. Each feature is 
given a score of 0, 1 or 2, so that a score between 0 and 
10 is recorded. The score is usually recorded at one and 
five minutes after birth and occasionally later in com- 
promised babies. 



THE APGAR SCORE 



0 

1 

2 

Colour 

Blue or 
pale 

Body pink 
Hands and 
feet blue 

Completely 

pink 

Heart rate 

Absent 

<100 

>100 

Respiration 

Absent 

Slow, 

irregular 

Strong cry 

Reflex 

irritability 

No 

response 

Grimace 

Cry 

Muscle 

tone 

Limp 

Some 
flexion 
of limbs 

Active 


A Table 14.1 
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Most healthy babies score 7 or over at one minute 
with a score of 9 or 10 at five minutes. The one minute 
score is a guide to the need for resuscitation. A baby with 
an Apgar score of 5 at one minute would be resuscitated 
initially with a bag, mask and oxygen. A baby with an 
Apgar score of 1 or 2 is likely to require endotracheal 
intubation and external cardiac massage. The score at 
five minutes is a guide to outcome, although large stud- 
ies have called into question its validity in this respect. 

Trauma 

Severe birth trauma, resulting in long-term problems, is 
thankfully extremely uncommon. Minor degrees of 
trauma are more frequently seen. Bruising or haemor- 
rhage is the most common and includes cephalo- 
haematoma which results from subperiosteal bleeding, 
usually over one or two parietal bones. This arises from 
a small underlying fracture which is usually not sought 
or detected - for this is a benign condition. The impor- 
tant feature of this swelling is that, being subperiosteal, 
it does not cross suture lines. This allows it to be differ- 
entiated from oedema overlying the presenting part of 
the scalp (caput succedaneum). This does cross suture 
lines and resolves within a few hours. Rarely a large 
haematoma may occur under the occipito-frontalis 
aponeurosis and lead to haemorrhagic shock. Another 
common site for bruising is the buttocks and genitalia 
in babies delivered by the breech. 

Small petechiae may also be seen over the face fol- 
lowing normal delivery and subconjunctival haemor- 
rhages are not uncommon. The latter persist sometimes 
for many weeks, remaining red for longer than subcu- 
taneous bruises. Parents may be reassured that they will 
eventually disappear. 

Fractures occur occasionally commonly involving the 
clavicle or humerus. They usually present with paucity of 
movement on the affected side, either a spontaneous lack 
of movement or during the elucidation of a Moro 
response (see below). Incised wounds of the scalp are 
occasionally seen in babies delivered by caesarian section. 

Clinical assessment of 
Gestational'Maturity 

The gestational maturity of most infants is easily deter- 
mined from maternal menstrual history and confirmed 
by antenatal ultrasound measurement of biparietal 
diameter around 16 weeks gestation. On most occasions 
no discrepancy is seen on physical examination of the 
infant. It is important to identify preterm infants who 
are at risk of feeding difficulty and jaundice (below 36 
weeks gestation), hyaline membrane disease and apnoeic 
attacks (below 32 weeks gestation) and intraventricular 


haemorrhages and retinopathy of prematurity (below 28 
weeks gestation). 

An accurate and widely used clinical assessment of 
gestation is that developed by Dubowitz in 1960. This 
assesses ten neurological features (Figure 14.1) and 
eleven physical features (Table 14.2). Each feature is 
scored and the total plotted on a graph (Figure 14.2). The 
gestational assessment calculated in this way is accurate 
to within ±2 weeks. For babies too sick to undergo the 
full Dubowitz assessment there are curtailed scores con- 
sisting of a subset of the original features. It is also pos- 
sible to estimate gestational age by observing the 
retreating vascularization of the lens (using an ophthal- 
moscope set to +20 dioptres), which occurs in a cen- 
trifugal direction between 24 and 32 weeks gestation. 

Weight, Length, Head Circumference 

All infants should be accurately weighed at birth. Taken 
together with an assessment of gestational maturity, 
weight will provide an estimate of fetal growth. Babies 
may be appropriately sized (between the 10th and 90th 
centile), small (below the 10th centile) or large (above 
the 90th centile) for gestational age (Figure 14.3). Babies 
who are large for gestational age include infants of dia- 
betic mothers and infants with Beckwith syndrome 
(Figure 14.4), both groups suffering from hypoglycaemia 
post-natally. The latter infants may have malformations 
including exomphalos, macroglossia and horizontally 
creased earlobes resulting from fetal overgrowth. 

Small for gestational age (SGA) babies can be 
divided into two categories. In the first group (pro- 
portionately small), all three commonly measured 
growth parameters (weight, length and head circum- 
ference) occupy equivalent centile positions. In this 
group one of two processes occurs relatively early in 
the second trimester: ‘design fault’, encompassing a 
large number of malformations and genetic conditions, 
or ‘imposed intrauterine growth retardation (IUGR) 5 
caused by placental nutritional inadequacy or 
intrauterine infection. In the case of IUGR, growth 
retardation is described as proportionate or symmetri- 
cal. Hepatosplenomegaly and a petechial rash often 
accompany intrauterine infection. If the growth retar- 
dation is severe a characteristic facial appearance of 
small sharp chin, small mid-face and bossed forehead 
is seen. This is the Russell-Silver syndrome, in which 
post-natal growth is extremely poor. 

In the second group (disproportionately small), 
although weight occupies a position below the 10th cen- 
tile, length and particularly head circumference occupy 
a more normal position. These babies look malnour- 
ished and often have a worried expression. They have 
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A Figure 14.1 Neurological criteria for determining 

gestational age 

• Posture. Observe with infant quiet and in supine position 

• Square window. Flex hand on the forearm 

• Ankle dorsif lexion. Dorsiflex foot on to the anterior aspect of 
leg 

• Arm recoil. Flex forearm for five seconds, then full extend 
and release 

• Leg recoil. Flex hip and knees for five seconds, then fully 
extend and release 


Popliteal angle. Hold thigh in the knee-chest position, then 
extend leg 

Heel-to-ear. Draw the foot near to head. Observe degree of 

extension of knee and distance between foot and head 

Scarf sign. Draw hand towards opposite shoulder. Grade 

position of elbow according to illustration 

Head lag. Pull up slowly from supine position, grasping 

hands 

Ventral suspension. Suspend in prone position, holding 
under the chest 
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PHYSICAL CRITERIA FOR DETERMINING GESTATIONAL AGE 

Score 

Externa! sign 

0 

1 

2 

3 

4 

Oedema 

Obvious oedema 
hands and feet; 
pitting over tibia 

No obvious oedema 
hands and feet; 
pitting over tibia 

No oedema 



Skin texture 

Very thin 
gelatinous 

Thin and smooth 

Smooth; medium 
thickness. Rash 
or superficial 
peeling 

Slight thickening 
Superficial cracking 
and peeling 
especially hands 
and feet 

Thick and 
parchment- 
like: superficial 
or deep cracking 

Skin colour 
(infant not crying) 

Dark red 

Uniformly pink 

Pal§ pink: variable 
over body 

Pale, only pink over 
ears, lips, palms or 
soles 


Skin opacity 
(trunk) 

Numerous veins 
and venules 
clearly seen, 
especially over 
abdomen 

Veins and tributaries 
seen 

A few large vessels 
clearly seen over 
abdomen 

A few large vessels 
seen indistinctly 
over abdomen 

No blood 
vessels seen 

Lanugo 
(over back) 

No lanugo 

Abundant; long and 
thick over whole back 

Hair thinning 
especially over 
lower back 

Small amount of 
lanugo and bald 
areas 

At least half of 
back devoid of 
lanugo 

Plantar creases 

No skin creases 

Faint red marks over 
anterior half of sole 

Definite red marks 
over more than 
anterior half; 
indentations over 
less than anterior 
third 

Indentations over 
more than anterior 
third 

Definite deep 
indentation over 
more than 
anterior third 

Nipple formation 

Nipple barely 
visible, no areola 

Nipple well defined; 
areola smooth and 
flat; diameter <0.75 cm 

Areola stippled, 
edge not raised; 
diameter <0.75 cm 

Areola stippled, 
edge raised; 
diameter >0.75 cm 


Breast size 

No breast tissue 
palpable 

Breast tissue on one or 
both sides <0.5 cm 
diameter 

Breast tissue both 
sides; one or both 
0.5-1 .0 cm 

Breast tissue both 
sides; one or both 
>1 cm 


Ear form 

Pinna flat and 
shapeless, little or 
no curving of edge 

Incurving of part of 
edge of pinna 

Partial incurving 
whole of upper 
pinna 

Well defined 
incurving whole of 
upper pinna 


Ear firmness 

Pinna soft, easily 
folded, no recoil 

Pinna soft, easily 
folded, slow recoil 

Cartilage to edge 
of pinna, but soft 
in places, ready 
recoil 

Pinna firm, 
cartilage to edge, 
instant recoil 


Genitalia (male) 

Neither testis in 
scrotum 

At least one testis high 
in scrotum 

At least one testis 
right down 



Genitalia (female) 

Labia majora 
widely separated 
labia minora 
protruding 

Labia majora almost 
cover labia minora 

Labia majora 
completely cover 
labia minora 



By kind permission of Dr Victor Dubowitz. Reproduced from the Journal of Pediatrics, 1970, 77, pages 1- 
by permission of C. V. Mosby, St Louis. 
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GRAPH OF GESTATIONAL ASSESSMENT SCORE 



Total score 


A Figure 14.2. Graph of gestational assessment score (see 
Table 14.2 and Figure 14.1) 



M Figure 14.3 
Large-for- 
gestational age 
baby caused by 
maternal diabetes 



A Figure 14.4 Large-for-gestational age baby with Beckwith 
syndrome. Note protruding tongue and prominent naevus 
flammeus (stork mark), typical of the syndrome 


ail suffered disproportionate (asymmetrical) IUGR and 
are at the greatest risk of acute complications in the 
neonatal period: hypoglycaemia, asphyxia with meco- 
nium aspiration and necrotizing enterocolitis. 

If length is measured, a supine infant stadiometer 
should be used (Figure 14.5). Tape measures give highly 
inaccurate results for body length. Head circumference is 
measured using a tape measure to find the largest cir- 
cumference in the occipito-frontal diameter. Because of 
moulding and scalp oedema, considerable changes in head 
circumference may occur in the first few days. 



A Figure 14.5 Measurement of crown-heel length in an infant 


Routine Neonatal 
Screening Examination 

Within 24 hours of birth, all babies should be exam- 
ined to detect any abnormalities that have not been 
found previously. It is important that the opportunity 
is taken during this examination to deal with any con- 
cerns of the parents, to give advice about immuniza- 
tion and sleeping position (especially in regard to 
preventing cot death) and to explain the procedures 
taking place. This will make what can be a repetitive 
task more rewarding. 
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Observation 

The examination should begin with an inspection of the 
naked infant, although with practice palpation can be 
undertaken at the same time. Very important informa- 
tion can be gained by observation alone however. 

The neurological status of the infant can be quite accu- 
rately assessed. Does the infant have the normal partially 
flexed posture? An infant with reduced tone will lose this 
posture, with the hips lying in the fully abducted position 
- the so-called ‘frog’s legs position’. Preterm neonates 
always adopt this position (Figure 14.6). Excessive tone 
may be difficult to discern, but may be revealed by an 
overactive grasp reflex (Figure 14.7) (see neurological 
examination) or difficulty in undressing the infant. 

One is also able to judge the infant’s degree of 
intrinsic activity and also that in response to handling. 
Most infants wake during the examination and 
respond with rather random but almost meaningful 
movements. Jitteriness or clonic movements may indi- 
cate an underlying brain or metabolic disorder. Lack 
of movement of an arm suggests a fractured clavicle or 
an Erb’s palsy. The infant’s cry may give useful infor- 
mation. Is it weak due to reduced tone or is it shrill 
because of cerebral irritation? 



A Figure 14.6 Typical posture of preterm neonate showing 
reduced tone especially in the hips 



A Figure 14.7 Normal neonatal grasp reflex elicited by light 
pressure on the infant’s palm 


Peripheral cyanosis is common in the first 24 hours, 
especially if the baby is nursed in a cold room. Central 
cyanosis, best seen on the face and tongue, always has 
a pathological cause, which must be sought. Cyanotic 
conditions include a number which are life threatening: 

1 Cyanotic congenital heart disease. 

2 Diaphragmatic hernia. 

3 Persistent fetal circulation. 

4 Tracheo-oesophageal stricture. 

5 Hypoventilation from a number of causes, e.g. 
hypoglycaemia. 

6 Systemic infection. 

7 Pneumonia. 

8 Lung malformation. 

9 Choanal atresia. 

10 Surfactant deficiency. 

If the infant is cyanosed, check for evidence of respi- 
ratory dysfunction. Tachypnoea alone (a sustained rest- 
ing respiratory rate greater than 60 breaths per minute) 
can be the single subtle sign of early pneumonia, which 
is rapidly progressive and can be fatal. All tachypnoeic 
babies should always be fully assessed. Dyspnoea has 
characteristic features in the newborn. Grunting is 
accompanied by nasal flaring, sternal recession (Figure 
14.8), lower costal retraction and abdominal breathing. 
Respiration may be irregular with apnoeic episodes. 

Pallor may indicate poor peripheral perfusion, 
hypothermia or anaemia. Jaundice is common in new- 
born babies. It is usually easy to detect in good light 

Figure 14.8 
Newborn baby 
with dyspnoea 
showing marked 
sternal retraction 
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conditions, but may be more difficult to spot in 
plethoric babies. Jaundice present at birth or appear- 
ing in the first 24 hours is usually caused by intravas- 
cular haemolysis. Later onset jaundice is commonly 
physiological, requiring no further investigations or 
treatment. Rapidly increasing jaundice, jaundice 
accompanied by other abnormalities or that requiring 
treatment (to prevent kernicterus), should be investi- 
gated. Clues to its cause include hepatosplenomegaly 
(haemolysis, intrauterine infection), cataract (intrauter- 
ine infection, galactosaemia) and periumbilical redness 
and induration (omphalitis - ascending infection of the 
umbilical tract). 

Inspection of the nappy can help in the investigation 
of jaundice and provide other useful information. 
Infants with obstructive jaundice will have pale stools 
and dark urine. Such jaundice can arise from intrahep- 
atic or extrahepatic biliary discontinuity and from infec- 
tious or metabolic hepatitis. Pink deposits in urine due 
to urate crystals may soak into nappies and be confused 
with blood. They are a benign finding, prompting reas- 
surance. Any doubt can be dispelled by the use of a 
reagent stick test for blood. Failure of a baby boy to 
pass urine within 48 hours of birth should prompt a 
look for the enlarged bladder of posterior urethral 
valves. Failure to pass meconium within 24 hours of 
birth is seen in less than 5 per cent of infants. If accom- 
panied by vomiting or abdominal distension, it suggests 
the low intestinal obstruction of either meconium ileus 
or Hirschsprung’s disease. 

Skin 

Any blemish on the skin can be referred to as a naevus 
and they come in a number of forms. The most common 
is naevus flammeus or ‘stork mark’, a pale pink capil- 
lary haemangioma found over the nasal bridge and 
upper eyelids (Figure 14.4) and the occiput. The ante- 
rior blemish always disappears, although the posterior 
can persist into adulthood. This should not be confused 
with the more intense red port-wine stain, usually found 
within the distribution of a branch of the trigeminal 
nerve. When associated with underlying brain haeman- 
giomas, this represents Sturge-Weber syndrome. White 
pinhead lesions, milia, also seen on the bridge of the 
nose, are benign. Other vascular naevi include cavernous 
haemangiomas, which will enlarge before eventually dis- 
appearing in early childhood. Pigmented naevi are 
common, though thankfully large naevi including 
bathing trunk naevus and giant hairy naevus which have 
a high malignant potential are uncommon. 

Pustular lesions surrounded by erythema are usually 
due to the benign condition erythema toxicum of 


unknown aetiology. Their general distribution and 
yellow centres differentiate them from staphylococcal 
skin infection. Any doubt can be dispelled by pricking a 
pustule and examining its contents microscopically. In 
erythema toxicum there are eosinophils, in staphylo- 
coccal infection there are neutrophils. 

Petechiae present over the trunk may be due to 
thrombocytopenia which can result from intrauterine 
infection or isoimmune consumption by maternally 
derived antiplatelet antibodies. Larger purpuric lesions 
usually indicate a coagulopathy which can arise from 
septicaemia or inherited disorders of clotting. One 
benign condition which can be confused with bruising 
is that of Mongolian blue spot, a pigmented naevus 
more commonly seen in Asian Caucasians. 

Head and Scalp 

Inspection will reveal any unusual shape to the skull. 
Most commonly this is due to the normal process of 
moulding, in which the various skull bones override to 
facilitate delivery. Such moulding disappears over the 
next few days. Most commonly the parietal bones over- 
ride the occipital bone, with prominent ridges being pal- 
pable at this site. Occasionally the sagittal suture is closed 
by overlap between the parietal bones. The anterior 
fontanelle is normally patent, soft and pulsatile, whereas 
the posterior fontanelle is usually closed, or nearly so. 
The anterior fontanelle closes by the age of 2 years. 
Plagiocephaly is a common shape variation of the skull, 
in which the skull outline seen from above, normally con- 
tained within a rectangle, is contained within a trapezoid. 
This results in one side of the forehead being prominent 
and the other side being flattened. This is probably due 
to intrauterine compression and improves with time. 

The midline of the scalp and nape of neck should be 
inspected for any small swelling or dimple which may 
be associated and sometimes communicate with an 
underlying abnormality of the central nervous system. 

Ears and Face 

The ears should be inspected to confirm normal forma- 
tion and site of the pinna. Minor variations in pinna 
shape are extremely common. The absence of the 
normal helical pattern, the so-called primitive ear, has 
no audiological disadvantage - Mozart had two! Low 
set ears, lying below a line drawn between the outer can- 
thus of the eye and occiput, may be associated with mal- 
formation syndromes but are compatible with normality. 
If ears are malformed and low set, other abnormalities 
such as Potter’s or Down’s syndrome are more likely. 

The most common abnormality associated with ear 
development is the presence of skin tags anterior to the 
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meatus, sometimes called accessory auricles. They may 
have a tenuous pedicle of skin or a thicker one contain- 
ing cartilage or connective tissue. 

Observation of the face may reveal minor individual 
malformations such as an external angular dermoid (a 
subcutaneous swelling at the upper lateral margin of the 
orbit) or a collection of features which may represent a 
malformation syndrome. Many such syndromes exist, 
but the most common is Down’s syndrome (Trisomy 21) 
(Figure 14.9). 

The eyes should not only be inspected, but the pres- 
ence of a red reflex (best done with a funduscope) estab- 
lished. This will exclude the presence of a cataract. 

Mouth 

A cleft lip is easily observed, as may be an associated 
cleft palate. Isolated cleft palates may be difficult to 
detect. The whole palate must be inspected using a 
tongue depressor and light and also palpated to exclude 
a submucous cleft. 

A ranula, a benign glandular swelling below the 
tongue is rarely seen. Epstein’s pearls represent accu- 
mulation of epithelial cells in white nodules in the mid- 
line of the palate. Natal teeth, usually incisors, should 
be left in situ if fixed but may be removed if loose. 
Thrush, infection of the mucous membranes with 
Candida albicans, presents with a spotty white rash on 
tongue and buccal mucosa. 

Neck 

The neck should be inspected and palpated. A midline 
swelling may be a goitre or a malformation of the thy- 
roid gland. A hard swelling fixed to either sternomastoid 
muscle is referred to as a sternomastoid tumour. This rep- 
resents a muscle tear and subsequent haematoma, not 
unlike a pulled hamstring. It resolves, but there may be 
a period of torticollis. Lateral swellings include branchial 



A Figure 14.9 Down’s syndrome. Typical features include 
prominent epicanthic folds and upward slant of eyes 


cysts and cystic hygromata. A branchial sinus can be 
found either on the face, anterior to the ear, or in between 
the lower heads of the sternomastoid muscle. Palpation 
should include the clavicles, checking for their presence 
and for crepitus due to a fracture. 

Thorax 

The signs which accompany cardiorespiratory failure are 
discussed above. The shape of the chest and its pattern 
of movement should be observed. Palpation reveals the 
position of the trachea and the heart apex and any car- 
diac thrills or heaves. In covert left diaphragmatic 
hernia, for instance, dextrocardia with tracheal devia- 
tion to the right is found. 

Aortic coarctation is excluded by palpating good 
volume femoral pulses. If there is any doubt, the degree 
of right brachial-to-femoral pulse delay should be 
sought. In addition blood pressure in all four limbs can 
be measured using an automated cuff. Percussion may 
reveal a gross abnormality such as pneumothorax, but 
usually adds little useful information. 

Auscultation should be undertaken with an appro- 
priately sized stethoscope. Neonatal stethoscopes are 
available. The breath sounds of the newborn are harsher 
than those in older children and adults. Crackles may be 
heard, but the more erudite physical signs of the adult 
chest are not discernible in the newborn. Localization of 
abnormalities is usually impossible and, in any case, most 
lung disease in the newborn affects both lungs equally. 

The heart should be auscultated in the classical four 
areas and also over the back. If a murmur is detected, 
its radiation should be established by auscultation of the 
lungs and neck. Occasionally a loud bruit over the skull 
indicates an arteriovenous malformation which may be 
large enough to cause heart failure. 

Systolic murmurs are very common and are usually 
functional. If present, and in the absence of other phys- 
ical signs, examination should be repeated in a few days. 
The nature of murmurs and their underlying causes are 
discussed in the section on infants and toddlers. 

Abdomen 

Start the examination of the abdomen by inspection of 
the umbilical stump, which should contain two arteries 
and a vein. A single umbilical artery, though usually a 
normal variant, may be associated with renal malfor- 
mations. Potter’s syndrome is a good example. The peri- 
umbilical area should be inspected for any redness or 
induration due to local infection which may spread along 
the umbilical tract. The most frequently seen abnormal- 
ity is an umbilical granuloma, a pink fleshy swelling aris- 
ing from the umbilicus in the first few weeks. 
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The rest of the abdomen can then be inspected for 
distension or asymmetry. The abdomen of a newborn 
baby often appears distended to a degree, but is soft. 
Palpation usually reveals the lower edge of a normal 
liver up to 2 cm below the costal margin. The spleen is 
also frequently palpable to 1 cm below the margin, but 
enlargement is usually towards the left and not the right 
iliac fossa as in adults. Liver enlargement may result 
from intrauterine viral infections, bacterial sepsis, inborn 
errors of metabolism or heart failure. 

Genitalia 

In boys the descent of the testes is assessed. With warm 
hands an index finger is swept gently down from the 
inguinal area, stroking any retractile testis into the scro- 
tum, where its presence can be confirmed between the 
index finger and thumb of the other hand in all but 2 per 
cent of infants. Apart from maldescent the other common 
abnormalities are indirect inguinal hernia and hydrocele. 
A very hard blue testis, discerned through the scrotal wall, 
is due to neonatal testicular torsion. Preterm infants are 
more likely to have either maldescent or inguinal herniae. 
Take note of any abnormal pigmentation of the scrotum 
which may be due to excess virilization in congenital 
adrenal hyperplasia. No attempt should be made to 
retract the prepuce which is normally firmly adherent to 
the glans. The site of the urethral meatus should be ascer- 
tained to exclude another common malformation - 
hypospadias. In this condition the urethral meatus may 
be found in any position in a fine from the proximal ven- 
tral glans to the base of the penis. 

In females the genitalia are inspected to rule out any 
degree of virilization. If a baby is found to have inde- 
terminate sexual characteristics, no assignment of gender 
is undertaken until there has been detailed investigation 
by an endocrinologist and paediatric urological surgeon. 

Hips 

The hips should be examined to exclude congenitally 
dysplastic or dislocatable hips. First the hips are inspected 
to determine any obvious apparent shortening of a femur. 
The posterior thighs are inspected for asymmetry in the 
number of creases - there is usually an extra crease on 
the abnormal side. The infant is then placed supine and 
both hips abducted to 90 degrees. This should be easily 
accomplished and reduced abduction indicates abnor- 
mality on that side. The Barlow and Ortolani manoeu- 
vres are undertaken for each hip to test its stability. First, 
with the middle finger over the greater trochanter and 
the thumb over the lesser trochanter, the hip is flexed to 
90 degrees and gentle pressure is applied along the line 
of the thigh as if to dislocate the hip posteriorly (Barlow 


manoeuvre). A dislocatable hip may reveal itself by the 
sensation of giving way - telescoping. The hip is then 
abducted (Ortolani’s test) and if it has been dislocated it 
will return to the acetabulum with a ‘clunk’ (Figure 
14.10). A ligamentous click is a normal finding. 

Limbs and digits 

Most abnormalities are obvious but check carefully for 
extra digits, accessory digits and syndactyly. Two types 
of talipes, abnormal position of the foot, are seen. 
Talipes calcaneovalgus is a benign condition in which 
heel position is normal. In talipes equinovarus (club 
foot, Figure 14.11), a malformation of the lower leg 
requiring surgical correction, the heel is fixed in an 
inverted position. There is also thinning of the calf and 
the forefoot is adducted. 

Spine and Anus 

The infant is lifted and held in ventral suspension and 
the whole back examined for defects. A pit, hairy tuft 
or lipoma may overly a neural tube defect. A sinus above 
the second sacral vertebra is likely to communicate with 
the theca and requires surgical excision. A dimple or pit 



A Figure 14.10 Examination for congenital dislocation of 
the hip. Ortolani’s test is being conducted on the left hip 



A Figure 14.11 Talipes equinovarus. There is a fixed inversion 
deformity of the heel and the forefoot is in a varus position 
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which overlies the coccyx is quite normal and requires 
no investigation or treatment. Other defects will be obvi- 
ous. At this time the presence, position and patency of 
the anus can be determined. 

Nervous System 

The examination of the newborn infant’s nervous system 
requires a unique approach. Usually central neurologi- 
cal abnormalities do not present localizing features, so 
that one examines in an integrated fashion. The general 
inspection of neurological status has been dealt with 
above in terms of tone, posture and reactivity. 
Additional information is obtained when the baby is 
picked up to inspect the back. Is the baby easy to pick 
up, with good shoulder tone, or does he slip through 
your fingers like a rag doll? The baby’s posture is 
checked in ventral suspension. The trunk should then be 
gently curved, the limbs flexed and the head briefly held 
in the neutral position before flexing. Similarly, when 
the arms are pulled, with the baby in the supine posi- 
tion, the head should initially be in line with the trunk 
before falling back (Figure 14.12). 

A number of primitive reflexes are present in the 
newborn. Their absence at this time is abnormal, as is 
their presence beyond the age of 4 months. 

The Moro reflex is elicited with the infant’s trunk and 
head supported in the supine position. The neck is quickly 
but gently extended and the infant responds with a star- 
tle, throwing his arms out laterally with fingers extended. 
After this, arms and fingers are flexed. Bilateral failure of 
the response is a non-specific indication of central ner- 
vous system abnormality. Unilateral failure suggests either 
an Erb’s palsy or a fractured clavicle or humerus. 

The asymmetric tonic neck reflex occurs when the 
infant’s head is rotated laterally, either actively or pas- 
sively. The arm in the direction of gaze is extended, the 
other arm being flexed. The posture is reminiscent of that 



A Figure 14.12 Floppy baby. On pulling to sitting there is 
severe head lag and also hypotonia of the arms, which should 
show a degree of flexion 


taken up during the sport of fencing. This reflex typically 
persists in children (and adults) with cerebral palsy. 

The rooting and sucking reflexes together allow the 
infant to assist with feeding. As the nipple touches the 
cheek, the baby turns his head to that side, opening his 
mouth and protruding his tongue. When the nipple 
reaches the baby’s mouth, sucking commences by reflex. 
These reflexes can also be stimulated using a finger. The 
palmar grasp and plantar grasp reflex can be elicited by 
gentle contact with the appropriate surface (Figure 
14.7). The former disappears by 4 months whereas the 
latter may take 12 months. Fisting is an exaggerated 
grasp reflex due to cerebral irritation. 

THE INFANT AND TODDLER 


Young babies should be examined lying down on an 
examination couch. Once infants reach the age of wari- 
ness, around 8 to 9 months, it is best at least to initiate 
the examination on their mother’s knee. 

The history in infants must, in addition to the pre- 
senting complaint, include a review of the child from 
conception, or even before in the case of potential 
genetic problems. The pregnancy and delivery history is 
sought together with social, family, feeding, immuniza- 
tion and neonatal history. Birthweight and gestation are 
also noted. The opportunity should also be taken for 
health education and to deal with any parental concerns. 

The examiner will observe the child while taking the 
history and then engage them playfully before even 
undressing them. Undressing can occur in stages avoid- 
ing rapid movements which may be perceived as threat- 
ening. Useful social contact is obtained by talking quietly 
to both parents and child. With toddlers and older chil- 
dren, conversation about their likely interests will put 
them at greater ease. At the time of examination the 
child’s face should be watched for signs of pain. 
Prolonged eye contact should however be avoided, since 
it may upset the infant. 

The infant or younger child is usually less disturbed 
by continuous physical contact with the examiner’s 
whole hand rather than by intermittent finger contact. 
For instance, after examining the hands, the examiner 
can gently move up to the patient’s axillae and then to 
the neck. This regional approach to examination is pre- 
ferred to a system based approach. The former is quicker 
and less likely to upset the child. 

The period of infancy is characterized by very rapid 
growth and neurological development. The assessment 
of growth and development are the cornerstones of the 
examination. 
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Development 

Four aspects of development are considered: gross-motor 
(e.g. sitting), fine motor/visual (e.g. pincer grasp of a 
small object), hearing and language, and personal/social 
development (e.g. toilet training). In each of these areas, 
achievements are known as milestones. Although there 
is wide variation between the achievement of individual 
milestones, these do allow the assessment of the broad 


front of development. Minor variations are unimportant, 
but two clear patterns must be recognized. Severe delay 
in all four areas (global developmental delay) can repre- 
sent genetic conditions such as Down’s syndrome or envi- 
ronmental factors such as neglect. A major delay in a 
single area represents a specific deficit, e.g. delayed lan- 
guage development in a deaf infant. An outline of the 
sequence of normal development is shown in Table 14.3. 


CARDINAL MILESTONES IN DEVELOPMENT IN THE FIRST YEAR 

4-6 weeks 

Smiles responsively at mother 

6 weeks 

Ventral suspension - head held up 
momentarily in the same plane as rest of body. 

Some extension of hips and flexion of knees and elbows 
Prone - pelvis largely flat, hips mostly extended 

8 weeks 

Gurgles responsively with smile, and eyes follow objects 
or person 

3 months 

Holds rattle placed in hand 

Turns head to sound in same plane as ear 

5 months 

Reaches for object and gets it 

6 months 

Supine - lifts head spontaneously 
Rolls prone to supine 
Pulled to sitting position with no head lag 
Sits supported by hands forward on floor 
Transfers cube from hand to hand 
Plays with toes 

Primitive reflexes have disappeared 

7 months 

Briefly sits on floor unsupported 
Rolls supine to prone 
Feeds self with biscuit 

8 months 

Sits unsupported 

Turns head to sound in plane above ear 

9 months 

Pulls self to stand or sit 
Crawls on abdomen 

9-1 0 months 

Index finger pointing to object 
Finger-thumb apposition 

1 0 months 

Waves bye-bye and plays pat-a-cake 

Helps to dress by holding out arm for coat or foot for shoe 

11 months 

Offers object to mother or adult 

Walks with support 

Says single word with meaning 

1 year 

Two or three words with meaning 
Walks with one hand held 
Casting objects begins 
Gives brick to mother or adult 

By kind permission of Professor P. S. Illingworth. After his table in Basic Developmental 

Screening, 2nd edition, published by Blackwell Scientific Publications, Oxford, 1977. 
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Several caveats are necessary when drawing conclu- 
sions from a developmental examination: 

1 Allowance must be made for prematurity. 

2 Sick, hospitalized infants perform below expectations. 

3 Children often ‘fail to perform’. Listen to the par- 
ents and reassess where necessary. But beware the 
parents who, suspecting a problem in their child, 
overstate developmental milestones. 

4 Children perform less well without security. This 
usually means with their parents, in their own house 
and in the absence of strangers. 

When assessing development, first look for milestones 
within the framework suggested above. Then assess the 
child by play and examination, again within the frame- 
work of the four areas of development. 

Growth 

Prior to physical examination, the child should be 
weighed and measured. Measurement should include 
supine crown-heel length until the age of 2 years (Figure 
14.5), standing height being measured thereafter (Figure 
14.13). In order to ensure accurate supine length mea- 
surement, two people are required for the manoeuvre. 
The infant’s head is held with the occiput touching the 
backplate and the crown of the head touching the base 
plate. Both legs are extended and the moveable foot- 
plate brought up to make contact with the full sole of 
the patient’s foot, which is at right angles to the lower 
leg. Methods using a tape measure are inaccurate and 
should not be used. 

Weight is measured using appropriate scales. Infants 
should be weighed naked. Head circumference should 
routinely be measured up to the age of 2 years. Most 

*4 Figure 14.13 
Measurement of 
standing height 
with the head held 
in the Frankfurt 
plane using a 
stadiometer 


normal population height charts contain centiles for 
occipito-frontal circumference until the age of 2 years. 
Special charts are available for older children. All these 
measurements should be plotted on appropriate centile 
charts which are printed for both sexes. It is important 
to take into account previous values and the degree of 
prematurity. In infancy the plotted values may reveal fail- 
ure to thrive: a weight below the third centile, or a weight 
line falling down the centiles with time. This condition 
is common and has many important causes both medical 
and social. Severe failure to thrive is associated with 
stunting but short stature alone is uncommon in infancy. 
Hydrocephalus or microcephaly may be revealed by mea- 
surement of occipito-frontal circumference. 

General Examination of the 
Infant and Toddler 

With the infant naked or in a nappy, general, observa- 
tion is essential, paying attention to the following areas. 

Skin 

The whole surface of the infant should be inspected. 
Important clues to the social well-being of the child can 
be found. Lack of care may be manifested in uncleanli- 
ness with dirt most usually found on the feet especially 
between the toes. The presence of a raw confluent red 
weeping rash in the napkin area which spares skin creases 
can indicate potentially serious neglect. This rash is a form 
of chemical burn caused when urea in stagnant urine is 
bacteriologically converted to ammonia. The presence of 
these two features should prompt detailed examination 
for other signs of neglect or even abuse. Thrush, the other 
common form of napkin rash, is due to superficial Can- 
dida infection and presents as numerous small discrete 
lesions which particularly affect the skin creases. 

Bruises in very small infants are of concern, since they 
may result from non-accidental injury. Bruises on the 
face, or fingertip sized bruises on the torso are extremely 
worrying. The latter may appear in a pattern which sug- 
gests that the child has been gripped very roughly and 
are associated with shaking injury (Figure 14.14). 
Common accidental bruises in toddlers are sustained on 
the forehead not the face and in -more mobile children 
on the shins (Figure 14.15). An inconsistent or chang- 
ing story, delayed presentation and a number of injuries 
of varying age are signs consistent with child abuse. 

Most naevi in infancy and childhood will have been 
observed in the neonate. However some naevi may 
appear or become more prominent. Cavernous hae- 
mangiomas (‘strawberry marks’) may appear during the 
first few months but will disappear in time, first becom- 
ing pale in the centre. The appearance of cafe-au-lait 
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A Figure 14.14 Non-accidental bruising. The site is unusual 
for accidental bruising. Multiple bruises are present and no 
explanation could be given 



^ Figure 14.15 
Non-accidental 
bruising (same 
patient as Figure 
14.14). Although the 
shins are a 
common site for 
accidental bruises, 
there are a large 
number of fresh 
bruises and a 
suspicious bruise is 
present on the 
dorsum of the right 
foot 


patches (neurofibromatosis) or pale ash leaf macules 
(tuberose sclerosis) can indicate a neurodermatosis. A 
Wood’s light is useful for demonstrating ash leaf mac- 
ules in a child or relatives. 

General Observation 

General inspection, as in the neonate, will reveal breath- 
ing difficulty, cyanosis or shock. In addition it is impor- 
tant to assess degree of hydration and nutritional status. 

Dehydration may present as a dry mouth, sunken 
eyes, depressed fontanelle or decreased skin turgor (slow 
recoil after pinching), best assessed over the pectoral 
area. It is accompanied by tachycardia and a low volume 
pulse. In severe cases poor perfusion (shock) will be pre- 
sent. In malnutrition there is loss of fat and muscle bulk, 
best observed in the upper arms and buttocks. A mea- 
surement of the mid upper arm circumference (MUAC) 
can be made and centiles are available for comparison. 
Malnutrition with oedema and ascites (kwashiorkor), 
although rarely seen in developed countries, may occur 
in advanced cases of enteropathy (Figure 14.16). 

Dysmorphic conditions frequently result in abnormal 
facies. The combination of abnormal facies and abnor- 
malities of ears and hands is characteristic of malforma- 
tion syndromes. The commonest of these is Down’s 
syndrome which affects aromid 1 in 600 newborn babies 
in an unscreened population (Figure 14.9). There are sev- 
eral hundred other malformation syndromes including 
Turner’s syndrome (Monosomy X) (see Figure 12.24). A 
single isolated abnormality may be familial, as a glance 
at one or other parent often reveals! Congenital hypothy- 
roidism as a cause of abnormal facies is now rare because 
of a successful national screening programme. 



Figure 14.16 
Coeliac disease. 

Note protuberant 
abdomen, 
peripheral oedema 
and proximal 
wasting, mimicking 
kwashiorkor 


Skeleton 

It is not unusual to find some degree of skull deformity, 
particularly plagiocephaly in many infants but prema- 
ture fusion of one or more sutures can lead to striking 
abnormalities of skull shape. Premature fusion of the 
sagittal suture leads to a long narrow skull (scapho- 
cephaly). Early closure of the coronal suture leads to an 
elevated vertex and backward sloping frontal bone (oxy- 
cephaly). Bossing of the frontal bones is now most fre- 
quently caused by the extramedullary haematopoiesis 
seen in haemolytic anaemia such as thalassaemia. 


Chamberlain's Symptoms and Signs in Clinical Medicine 


The anterior fontanelle remains open until 1 8 months 
(range 9 to 27 months) and is pulsatile. Abnormalities 
include excessive bulging (tumours, hydrocephalus, sub- 
dural haemorrhages), depression (dehydration), prema- 
ture closure (craniosynostosis, microcephaly) and 
delayed closure (hypothyroidism, rickets). In rickets, pal- 
pation may reveal the ‘ping pong’ sign as the parietal 
bone is pushed in and then springs back. It is occasion- 
ally found in normal infants up to age 3 months. 
Transillumination of the skull may reveal hydrocephalus 
or hydranencephaly. 

Measurement of the occipito-frontal circumference 
at intervals will reveal whether an unusually small or 
large head is a normal variant or whether a pathologi- 
cal process exists. 

The commonest deformity of the chest wall is related 
to air trapping in acute or chronic lung disease, such as 
asthma and cystic fibrosis. This is typified by an 
increased anterio-posterior diameter and lower costal 
recession which, if prolonged, results in the development 
of Harrison’s sulci. Cardiomegaly due to congenital 
heart disease can result in a similar increase in diameter, 
often with deformity of the precordium. 

Limb abnormality not seen at birth is uncommon in 
early childhood. The natural tendency of toddlers to 
bow-legs and preschool children to knock-knees is well 
recognized. Rickets is a disease of infancy characterized 
by enlarged epiphyses at the wrist and ankle, severe 
bow-legs and enlarged costo-chondral junctions (‘rick- 
ety rosary’) (Figure 14.17). 



A Figure 14.17 Vitamin D deficiency rickets. Widening of 
epiphyses presenting as swelling of ankles 
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Heart 

Palpation will reveal any thrills or excessive precordial 
activity which are not so easily characterized as in an 
adult and localization of thrills is more difficult because 
of their wide conduction. The most readily demonstra- 
ble thrill arises in the central precordium from a ven- 
tricular septal defect. Palpation should be concluded by 
palpating the femoral pulses and checking for radio- 
femoral delay, a sign of aortic coarctation. 

On auscultation, the heart sounds have a sharper 
quality than in later life and the resting heart rate is 
faster. The pulmonary second sound seems accentuated 
and is often split, although with a normal variation with 
respiration. Innocent or functional murmurs are many 
times more common than pathological murmurs. They 
are soft, systolic, ejection in type and vary with respira- 
tion and posture, increasing in intensity during inspira- 
tion. Other cardiovascular signs and symptoms are 
notably lacking. A venous hum is another though less 
common functional murmur which is continuous and 
heard over the base of the heart. It can be differentiated 
from the murmur of a patent ductus arteriosus because 
it is abolished by compression of the jugular veins. 

Patent ductus arteriosus presents as a continuous 
machinery murmur under the left clavicle. Ventricular 
septal defect is characterized by a brash pansystolic 
murmur at the low left sternal edge. An atrial septal 
defect presents with a pulmonary murmur of increased 
flow and fixed splitting of the second heart sound. 

Blood pressure measurement in toddlers is often 
neglected because of assumed technical difficulties. Given 
patience and the right cuff size it is quite feasible to obtain 
blood pressure measurements in most young subjects. The 
cuff should cover at least two-thirds of the upper arm. 
Inappropriately small cuffs give spuriously high readings. 

Eyes 

Squints are commonly seen in infancy. Unlike squints 
acquired in adulthood which are usually paralytic, those 
in children are non-paralytic and usually concomitant; 
that is to say the angle between the ocular axes remains 
the same in all directions of gaze. Squints are more often 
convergent than divergent. To detect which eye is abnor- 
mal or to provoke a latent squint, a cover test is per- 
formed. The child is asked to look at an object with one 
eye covered. The cover is then removed laterally. If the 
abnormal eye has been covered, no change in fixation 
occurs. However, after a cover is removed from the 
normal eye, fixation changes and there is concomitant 
movement in both eyes. 
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Ears 

The eardrums are inspected towards the end of a general 
examination and prior to inspection of the mouth and 
throat. Although frequently resented by toddlers, oto- 
scopy can be facilitated by explaining the procedure and 
showing the child the otoscope and letting the child hold 
it. In this way few infants require restraint. In a struggling 
toddler, restraint is important to enable a good view to be 
obtained and to prevent pain or trauma. Secure but gentle 
restraint is obtained with the toddler seated on the 
mother’s (or other adult’s) lap with one arm placed 
around the trunk and arms, the other firmly holding the 
child’s head against her chest (Figure 14.18). If necessary, 
the child’s legs are held between her knees. It is important 
that the otoscope speculum is not too big for the size of 
the child’s ear canal. It is better to choose one that is too 
small, since good views can still be obtained by moving 
it. The otoscope should be steadied against the child’s 
face, so that it moves as the child’s head moves. 

The external canal is both shorter and straighter in 
infants. Hence it is usually unnecessary to pull on the 
auricle to straighten the canal. The normal eardrum is 
pale grey and shiny. A reflection of the examining light 
is seen as a triangular reflection on the drum, its apex at 
the handle of the malleus and its base inferiorly at the 
edge of the drum. Inflammation due to infection is 
revealed by loss of shine and redness. Bulging indicates 
excess fluid in the middle ear and retraction of the drum 
indicates eustachian tube dysfunction; the auditory ossi- 

^ Figure 14.18 
Method of 
holding a child 
for inspection 
of the ear 
canals with an 
otoscope 


cles are unusually prominent in the latter condition. A 
perforation is seen as a circular or oval deficit in the 
lower drum and is usually accompanied by purulent dis- 
charge into the ear canal. 

Standard distraction hearing tests in infancy, even per- 
formed by well-trained health visitors, have fallen into 
disrepute. In many areas they have now been replaced by 
formal audiological assessment of children at increased 
risk of hearing loss. Family and personal medical history, 
together with the parents’ comments, are taken into 
account when selecting children for such testing. 

Mouth and Throat 

The final procedure of the general examination is inspec- 
tion of the mouth and throat. Frequently a full inspection 
without the use of a spatula can be undertaken if 
auroscopy has been straightforward. A spatula is reserved 
to the very end of procedure. A systematic approach is 
required, so that all physical signs are detected. 

Vesicular lesions on the lips are usually due to herpes 
stomatitis. Such lesions may extend onto the buccal 
mucosa. The most characteristic abnormality seen on 
the buccal mucosa is the white plaque lesions of thrush. 
Koplik’s spots, grey/white dots opposite the lower 
molars, are characteristic of early measles and oedema 
and redness surrounding the opening of Stensen’s duct 
(opposite second upper molar) are characteristic of 
mumps. Petechiae on the soft palate are seen in a 
number of viral infections but particularly following 
Epstein Barr virus infection. 

The gums are also affected in herpes stomatitis but 
most frequently gingivitis is caused by poor dental 
hygiene. Gingival hyperplasia with secondary gingivitis 
is a side effect of phenytoin treatment. A blue line on 
the gum is diagnostic of lead poisoning. The teeth 
should be inspected for number (delayed or abnormal 
dental development often accompanies similar processes 
in the skeleton), discolouration, the presence of caries 
and malformation. 

Between the outer side of the upper and lower gums 
and the inside of the lips lie two frenula. It is important 
to observe their integrity. They can only be torn by 
trauma. Commonly this trauma is non-accidental, result- 
ing from either the forcing of a hard object, usually a 
spoon, into the infant’s mouth or a shearing force due 
to an external blow. 

Accidental causes are seen, so that a clear explana- 
tion should be sought. Delayed reporting or the presence 
of other unexplained injuries should alert the clinician 
to possible non-accidental injury. 

The tonsils are relatively large in childhood and espe- 
cially during the first three years when the history reveals 
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recurrent episodes of viral infection. Tonsillitis may pre- 
sent as follicles or an exudate on the surface (Figure 
14.19). It may result from bacterial or viral infection. An 
exudative membrane on the tonsils is characteristic of 
either glandular fever or diphtheria, with the membrane 
in diphtheria being more adherent. Deviation of one 
tonsil towards or across the midline is due to peritonsil- 
lar abscess (quinsy) and is an indication for surgery. 

An integral part of throat examination is palpation 
of the lymph nodes in the neck. The presence of a sig- 
nificant number of nodes is usual, in both anterior and 
posterior triangles. The jugulo-digastric nodes, lying 
behind the angle of the mandible, are easily felt. 

No patient with stridor should have a spatula 
inserted into the mouth as it may precipitate complete 
airway obstruction. No attempt should be made to view 
the characteristic swollen red epiglottis of epiglottitis. 
Under such circumstances, the epiglottis is only exam- 
ined in theatre with an anaesthetist and an ear, nose and 
throat surgeon present. 

The Abdomen 

The abdomen is examined in the same way as in adults, 
but certain differences are found. The liver edge is ordi- 
narily palpable up to 2 cm below the costal margin until 
2 years of age and it is usually soft. Similarly the tip of 
the spleen may be palpable in early infancy. It should be 



A Figure 14.19 Tonsillitis. Follicles are seen on the left tonsil 


noted that the direction of splenic enlargement is verti- 
cal into the left iliac fossa and not into the opposite iliac 
fossa as in adults. In young boys testes are usually retrac- 
tile and it may be difficult to be certain of their position. 
If there is any doubt the boy can be examined while 
crouching on his haunches, which forces the testes into 
the scrotum. Umbilical herniae are frequently seen in the 
midline. They are always reducible, although they may 
have a wide base. They naturally resolve in most cases 
as the physiological divarication of the rectus muscle dis- 
appears with erect posture. 

The abdominal examination should be completed 
by inspection of the genitalia in girls and the anus in 
both sexes. Examination for features of child sexual 
abuse is a difficult area requiring great expertise. 
Physical signs relating to this diagnosis are easily con- 
fused with other medical conditions. The diagnosis of 
abuse is not made with a single physical sign, but 
rather a jigsaw of physical features, a careful history 
and information from other agencies involved with the 
family. Reflex anal dilatation, the dilatation of the 
anus when the buttocks are gently parted in the lateral 
position, is one such sign. 

Central Nervous System 

Toddlers and preschool children may be unwilling to co- 
operate with a systematic examination of the central ner- 
vous system. Fortunately it is possible by observation of 
spontaneous activity to determine the presence of gross 
deficits in the long tracts concerned with muscular 
power, co-ordination and posture. 

The toddler or child should be encouraged to roam 
around the examination room, handle toys (including 
building bricks) and climb onto the couch. Once supine 
he should be allowed to sit up without assistance. If the 
young patient is able to clamber on to an examination 
couch, go from sitting to supine and vice versa, all with- 
out assistance, it is unlikely that significant weakness of 
limbs or trunk is present. 

The manipulation of 2.5 x 2.5 cm blocks is not 
only an indication of visuo-spatial perception but also 
a test of fine movements. The child with a spastic 
upper limb will exhibit characteristic fanning of the 
fingers and external rotation of the wrist as he reaches 
towards an object. 

The presence of a Babinski reflex may be masked by 
the persistence of a plantar grasp reflex. This can be 
avoided by testing for the Babinski reflex in two discrete 
movements using the thumb. Sharper objects should not 
be used on the soft sensitive feet of young children. Start 
by stroking the lateral border of the foot from the heel 
to the fifth toe. The second movement is a firm stroke 
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towards the medial border, across the sole at the base of 
the toes. A child with spastic diplegia may have an 
extensor plantar response with the first component but 
the presence of a grasp reflex elicited by the horizontal 
movement may then cause the toes to flex. 

In the floppy infant, it is important to differentiate 
between central hypotonia and more peripheral weak- 
ness. The child with central hypotonia (Down’s syn- 
drome is a good example) will have a moderate 
amount of spontaneous movement and will withdraw 
from mildly noxious stimuli. Infants with peripheral 
weakness (e.g. spinal muscular atrophy) will have 
reduced reflexes with little spontaneous or responsive 
movement and fasciculation of the tongue may also be 
observed. 


EXAMINATION OF THE OLDER CHILD 
AND ADOLESCENT 


The examination can be conducted with a mixture of 
techniques based on formal adult techniques and the 
more informal approach detailed in this chapter. It is 
important, when the child is old enough, to ask for their 
consent to be examined as well as the assent of their par- 
ents. Teenagers are shy, particularly teenage girls, so it 
is important to respect their privacy. They should 
undress behind curtains and lie under a sheet or blan- 
ket. It should be remembered that many of the symp- 
toms presenting in this age group have an emotional 
basis, so that a period of time with the parent absent 
may allow additional useful history to be obtained. 

Pubertal Status 

During puberty accurate height estimation is very 
important since growth is so rapid at this time. A stan- 
dardized technique should be used to reduce intra- and 
inter-observer variability. Figure 14.13 shows the child 
standing in bare feet with the back against the mea- 
suring scale and the head held in the Frankfurt plane 
with gentle upwards pressure on both mastoids. Both 
height and weight values are then plotted on reference 
normal centile charts (Figure 14.20) which take into 
account the large variation in age of onset and dura- 
tion of puberty. 

The development of secondary sexual characteristics 
signals the beginning of the end of childhood. Within 
each characteristic there is an identifiable gradation of 
development rather like the milestones of infant devel- 
opment. These stages of puberty are well described and 
standardized according to the scheme of Tanner (Tables 
14.4, 14.5 and 14.6). 


STAGES OF PUBIC HAIR DEVELOPMENT 
IN BOYS AND GIRLS 

Stage 1 

No pubic hair. Pre-adolescent 

Stage 2 

Sparse growth of long, slightly pigmented 
downy hair, straight or slightly curled, 
mostly at the base of the penis or along 
the labia 

Stage 3 

Considerably darker coarse and more 
curled hair spreads sparsely over the 
junction of the pubis 

Stage 4 

Adult type hair but less profuse 

Stage 5 

Adult in type and quantity 


A Table 14.4 


STAGES OF BREAST DEVELOPMENT IN GIRLS 

Stage 1 

Pre-adolescent. Elevation of papilla only 

Stage 2 

Breast bud stage and projection of breast 
and papilla as a small mound. Areola 
enlarged 

Stage 3 

Breast and areola enlarged and elevated 
more than in Stage 2. No separation of 
contours 

Stage 4 

Areola and papilla project above the 
contour of the breast as a secondary 
mound 

Stage 5 

Mature stage. Papilla only projects 


A Table 14.5 


STAGES OF GENITAL DEVELOPMENT IN BOYS 

Stage 1 

Pre-adolescent. Scrotum and penis same 
size as in early childhood 

Stage 2 

Slight enlargement of scrotum and testes 
(>4 ml) with some redness of scrotal skin. 
Penis shows little grovyth 

Stage 3 

Lengthening of penis and further 
enlargement of testes and scrotum 

Stage 4 

Further enlargement of penis in breadth, 
length and development of glans. 

Testes and scrotum enlarge further than 
Stage 3. Scrotal skin darker 

Stage 5 

Adult genital stage 


A Table 14.6 
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A Figure 14.20 Height charts for use in identifying patients 
with possible growth hormone deficiency. If height falls below 
the bottom of the lower shaded area, refer. If height falls within 
lower shaded area, re-measure a year later; if the plot progresses 
to nearer the lower border, refer. Velocity charts depict the individual 


rate of growth at different ages. (Redrawn from charts constructed 
by Professor J.M. Tanner and Mr R.H. Whitehouse, Department of 
Growth and Development, Institute of Child Health, London. 
Published with copyright by Castelmead Publications, Gascoyne 
Way, Hertford, Herts. Ref. LBH1 A (boys) and LGH3A (girls) 
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In both boys and girls the amount and quality of 
pubic hair is assessed. Girls have their breast develop- 
ment staged and in boys the development of the penis 
and scrotum is recorded. Additionally in boys an 
orchidometcr is used to assess testicular volume (Figure 
14.21). If testicular volume has reached 4 ml, further 
pubertal changes are imminent. In normal boys the 
increase in testicular volume starts between 9 and 14 
years. The male growth spurt starts a year or so after 
initial testicular enlargement, reaching a peak an addi- 
tional year later. By this stage (3 to 4), the penis is grow- 
ing and pubic hair is becoming coarse and adult like. 

In girls, pubertal changes begin with the development 
of the breast bud (stage 2) between 9 and 13 years. 
Onset of menstruation (11 to 15 years) occurs after peak 
height velocity has already been reached. At puberty 
most boys will have palpable breast tissue and even if 
unilateral, this is normal. A small number of adolescent 
males develop conspicuous gynaecomastia which only 
occasionally requires investigation and treatment. 

While it is known that prepubertal children may be 
sexually active, it is very uncommon and consequently 
symptoms and signs of sexually transmitted disease are 
encountered rarely. On the other hand, sexual activity 
to a lesser or greater degree is a feature of the pubertal 
and post-pubertal teenage years. There should be no 
inhibition, but always sensitivity, to the examination of 
the genitalia in teenage patients when the symptoms are 
interpreted as those of a genitourinary infection. Signs 


of pregnancy should be sought when there is a history 
of sexual activity. 

Along with sexual experimentation may come exper- 
imentation with drugs of all varieties. Few clinical signs 
exist in the early stages. Solvent abuse (glue sniffing) may 
give rise to perioral excoriation. Heroin sniffing can be 
associated with chronic changes in the nares whilst obvi- 
ous evidence of multiple needle marks must be taken as 
pathognomonic of intravenous drug abuse. Smoking is 
also common and may be heavy enough to stain nails 
and teeth with nicotine. 

Scoliosis 

Idiopathic scoliosis is a disorder of puberty of unknown 
aetiology which may result in progressive and serious 
deformity with significant long-term morbidity. It is 
more common in girls. Since it is frequently difficult to 
detect with the patient standing or lying, the young 
person should be asked to touch their toes, with the 
observer directly behind them. Scoliosis is seen as a 
curve in the trunk and asymmetry of the posterior ribs 
(see Figure 9.4, page 202). 

Goitre 

Goitre is rare in childhood but enlargement of the thy- 
roid may occur at puberty due either to autoimmune 
thyroiditis or a sporadic goitre of unknown aetiology 
(Figure 14.22). Children with the latter have normal 
thyroid function. 



◄ Figure 14.21 
Prader 

orchidometer for 
the assessment of 
testicular volume 



<f Figure 14.22 
Diffuse goitre 
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The history and examination of 
the older patient 


MICHAEL LYE 


INTRODUCTION 


The core knowledge and the skills of clinical medicine 
are applicable to patients of all ages - differences 
between, for example, middle-aged and elderly patients 
are in the main swamped by their similarities. However 
the emphasis and focus of clinical examination, and the 
attitudes and approach of the clinician, have to be mod- 
ified when there are 65 or more years between the ages 
of the student/doctor and the patient. Some conditions 
are either commoner or only occur in elderly patients. 
Also, diseases have to be considered more in the context 
of disability and handicap affecting the quality of the 
remaining years, rather than in the minutiae of pathol- 
ogy and the duration of life. 

Elderly people are not homogeneous - they are at 
least as diversified as younger people and have much 
more life experience to draw upon. Even physiological 
ranges of ‘normal results’ over the 30-year span from 65 
to 95 years of age is much wider than between 35 and 
65 years. It may be helpful to consider the ‘young old’ 
as retirement age to 75 years, the ‘old’ 76-85 years and 
the ‘old old’ more than 85 years of age. As people con- 
tinue to live longer, health services have to concentrate 
resources on the ‘old old’. In the past there were so few 
‘old old’ people that they could be ignored with 
impunity and often were. 

Some students and doctors may have negative, 
‘ageist’ attitudes towards older patients. These attitudes 
may stem from poor relationships within their own 
families, fear of dying or anxiety about their own 
ageing, but the acquisition of clinical experience com- 
bined with increasing age modifies our views. Elderly 
patients’ attitudes are undoubtedly influenced by their 
previous experience. Clinicians must appreciate that a 
child’s illness may bring back memories for grandpar- 
ents of the deaths of one or more of their own siblings 
half a century previously. Equally a daughter’s preg- 
nancy may offer the prospect of a role as a babysitter 
to an unoccupied grandparent. 

While a clinician needs to have insight into his patient’s 
family relationships he must perforce stand apart from 
conflicts and not be judgemental. Many old-old individ- 


uals are remarkably tolerant and liberal in their attitudes 
despite their often strict upbringing. In particular, grand- 
parents often accept with equanimity the immoderate 
foibles of teenage grandchildren whose own middle-aged 
parents have been driven to despair. Accumulated expe- 
rience, the ‘having seen it all before’, generates tolerance 
of others and of life’s vicissitudes including their own dis- 
ability. The obverse of this is the common binding 
together which is seen when young grandchildren readily 
accept the carer role of an infirm grandparent. 

HISTORY TAKING 


The basic outline given in the first chapter of this book 
provides the framework for history taking and only 
requires ‘fine-tuning’ to cover specific problems presented 
by some older patients. 

Old people seeking medical advice/assistance espe- 
cially during admission to hospital are often fearful. They 
are of a generation when many illnesses were rapidly 
fatal and hospital admission for their contemporaries had 
proved a one-way process. These fears are invariably 
worse when admission occurs as an emergency. Even in 
the primary care setting anxiety and fear may not be 
absent. The student, by being open, friendly and sympa- 
thetic, and not condescending or patronizing in manner, 
is in a privileged position to reassure the patient. 

Start by introducing yourself and who you are. There 
are so many people in hospital wearing white coats that 
they do not uniquely identify doctors any more! Address 
older patients formally as Mr or Mrs having, if possible, 
first made sure the lady is not a spinster. Do not rely on 
wedding rings for these may have been removed on the 
death of a husband (unusual) or even lost or stolen (alas, 
not unusual). You should find out the patient’s age from 
the notes because asking directly may lead to being asked 
to guess and woe betide the young doctor who overesti- 
mates an elderly patient’s age. If you underestimate by 
twenty years you have a friend for life. 

Do not launch into formal history taking immediately. 
Ask about how they feel, sympathize and reassure in gen- 
eral terms if they are in pain or otherwise distressed. 
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Explain the necessity for taking a history and how it helps 
you to help them. 

After an introduction and a general enquiry make 
sure the patient is comfortable. It is important that the 
patient does not become hypothermic in a draughty acci- 
dent and emergency corridor or is unable to hear because 
of excessive background noise. It is best to gain eye con- 
tact by being at the same level as the patient - sitting on 
the bed may be necessary. An overbearing stance and an 
alien white coat do not ease communication. 

Questions to ask yourself are: 

1 Can the patient hear (hearing aid). 

2 Can the patient see (spectacles/hemianopia). 

3 Can the patient speak (teeth/dyspnoea/dysphasia). 

Do not be afraid to reassure the patient during the inter- 
view by gently resting your hand on the back of their 
hand. This simple manoeuvre says so much to the patient 
- you are close, you care, you are interested in them, you 
are not too busy for their problem, you will help them 
and most of all you are their doctor and have time for 
them. This simple gesture, repeated as necessary, is better 
than any mission statement or patient’s charter. 

The Presenting Problem 

It is unusual for the elderly patient to present with one 
crisp, cardinal symptom. More often than not their pre- 
senting complaint can be ‘distilled’ into one or more of 
the so-called giants of geriatrics (Isaacs, 1975). These 
‘final common pathways’ may be due to many different 
causes, each of which may produce the same disability. 
It is then the task of the clinician to explore all the pos- 
sible causes of the giant (Table 15.1). 

In an emergency it may be necessary first to obtain 
an outline of the patient’s problems by interviewing wit- 
nesses, relatives, carers or attendants. These people 
should be seen promptly as they have their own lives to 
lead and will not wait in accident and emergency for sev- 
eral hours - once they have gone it may be difficult to 
make contact later. It may be immediately apparent that 
the patient has communication problems (foreign lan- 


PRESENTATION OF DISEASE IN 

OLD AGE - 

THE GIANTS OF GERIATRICS 

Immobility 

(dependency) 

Incontinence 

(social disintegration) 

Incompetence 

(intellectual impairment) 

Instability 

(recurrent falls) 


guage, dysphasia, stone-deaf, confusion) in which case 
a third party historian must suffice, at least initially. 
Don’t let the opportunity slip by. 

History of Present Condition 

Elderly patients are often quite anxious and it is proba- 
bly better to explore the immediate problem as perceived 
by the patient. The method of letting the patient tell his 
own story at his own pace, as described throughout this 
book, is followed but may need to be adapted for the 
verbose and rambling or for the reserved and terse. The 
art is not to be too directive - this may be difficult but 
the clinician, however hard pressed, who ends almost 
shouting for the patient to stick to the point, might as 
well give up any further attempts at communication. 
The temptation at times to give the patient a tranquil- 
lizer or to take one oneself should be resisted! 

The history of the present complaint may have 
started 40 years or 4 hours ago. With elderly patients 
40 years may be a common span and as has been 
stressed in this book it is vital to establish the start of a 
complaint and its precise evolution and progress over 
time. Unfortunately, temporal relationships are of little 
significance to the older patient. Twelve months to a 20- 
year-old student is 5 per cent of his expended life-span; 
to an BO-year old it is just over 1 per cent - almost an 
irrelevancy. Sometimes timing can be fixed more pre- 
cisely in relation to Christmases, birthdays, weddings, 
etc., or even sadly to the highlights in the year of an old 
patient - such as visits to outpatient clinics. 

The symptoms at the onset of many chronic serious 
disabling diseases seen in old age may be thought 
insignificant by the patient and dismissed until gently 
reminded by the clinician. Thus the start of chronic 
bronchitis may have been attributed to a smoker’s 
cough, rheumatoid arthritis to work practices and short- 
ness of breath with heart failure to lack of fitness with 
increasing age. It cannot be overemphasized that the 
duration and progression of a disease process are better 
signatures of diagnosis than any hi-tech investigation. A 
detailed account teaches the clinician much about the 
progress of disease and the impact of disease on indi- 
viduals’ lifestyles over the years. 

Interaction between the ‘normal’ process of physio- 
logical ageing and the consequences of age-related dis- 
eases, i.e. those diseases that increase in frequency with 
increasing age, causes the presentation of disease in old 
age to alter (Table 15.2). 

Multiple pathology 

Throughout this book the emphasis on diagnosis has 
been the process of reducing symptoms and signs to fit 


A Table 15.1 
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one or, at the most, two diagnoses. Older patients invari- 
ably cheat by having more than one disease. Thus 
patients over the age of 75 years attending their family 
doctors have on average 2.8 diseases and those attend- 
ing hospital as inpatients, 4.2 diseases. 

Atypical symptoms 

Many pathological conditions in old age may present as 
one of the giants. Thus conditions as diverse as epilepsy, 
osteoarthrosis of the knees, aortic stenosis, Parkinsonism, 
pneumonia, may all present as ‘falls’ or instability. 
Equally, perhaps because few elderly patients have read 
this book, they may present with acute myocardial 
infarction without pain, infection without fever and cere- 
brovascular accident without paralysis. Similarly the 
sudden onset of confusion in an elderly individual may 
herald a multitude of acute, non-neurological problems. 

Polypharmacy 

‘For every ill, a pill.’ The alternative aphorism - ‘for 
every pill, an ill’ is equally valid in geriatric medicine. 
Thus treatment of four or more diseases will lead to 
many interactions between drug and drug, and between 
drug and pathology. Remember that the most powerful 
therapeutic agents have equally powerful adverse effects 
and it is not unusual to see drugs added to counter the 
adverse effects of other drugs. This creates a downward 
spiral of increasing drugs and increasing iatrogenic 
symptoms. The student must always consider whether 
a prescribed or over-the-counter drug may be the cause 
of some or all of the patient’s symptoms. 

Iatrogenic dependency 

Few diseases are confined to elderly patients but the state 
of learned dependency is a particular and perhaps a 
unique problem in old age. Following a fall or after a 
period of bed-rest, especially following surgery, an 
elderly patient may become entirely dependent on others 
for even the simplest activity. Well-meaning relatives, 
carers and indeed professionals unintentionally reinforce 
this state by being overprotective. Immobilization, 
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Multiple pathology 
Atypical symptoms 
Polypharmacy 
Iatrogenic dependency 
Impaired homeostatic reserve 


especially in bed, leads to loss of many functions and in 
particular postural reflexes. A reduction in cerebral per- 
fusion on standing is a powerful drive to stay seated! 
Symptoms of postural hypotension in old age are so 
vague as not to alert the patient or the doctor to their 
aetiology. Because the final degree of dependency is so 
disproportionately more than the immediate pathology 
would suggest, it may lead the clinician to start search- 
ing for an underlying carcinoma or another cause for the 
gross debility. 

Impaired homeostatic reserve 

Finally, in elderly patients, even minor trauma or pathol- 
ogy greatly affects function and may cause a domino 
effect on other systems. Thus, pneumonia may lead to 
acute confusion, dehydration, uraemia and heart failure. 
Elderly patients must therefore have immediate access to 
the full facilities of the district general hospital because 
diagnosis and correct treatment are so urgent in this age 
group. The young could wait, the elderly must not. 

Symptoms Review 

After the history of the presenting condition has been 
recorded, a systematic enquiry for other problems and 
symptoms should be undertaken in the usual manner. 
However, the clinician needs to be circumspect because, 
after all, the ‘strike rate’ from questions - have you ever 
had headaches, indigestion, etc. - aimed at an 80-year- 
old, is going to reveal too many hits. Put the enquiry into 
a period of relevance to the presenting problcm(s). 
Specific enquiry, beyond the usual ones, should however 
be made for: 

1 Urinary problems including incontinence (both 
sexes) - does your water ever come so fast that you 
are unable to stop it? 

2 Sleep - has there been a recent change from the usual 
pattern? 

3 Mood - do symptoms get you down, do you ever go 
to sleep wishing you would never wake up? 

Past Health 

Again be prepared for a long list! Equally be prepared 
for incomplete details either because the event was a long 
time ago or the patient never had complete information 
at the time. It is only recently that doctors have fully 
informed patients. Many elderly people have scars from 
major surgery and were never told what operation had 
been performed. It is important to ask about the symp- 
toms at the time and duration of any hospital stay 
remembering that the latter would have been much 
longer in the past than now. 


A Table 15.2 


Chamberlain’s Symptoms and Signs in Clinical Medicine 


Specific enquiry for previous ‘nervous breakdowns’ 
etc. should be pursued with the patient gently but firmly. 
Unfortunately many psychiatric conditions may return 
in old age after lying dormant for quarter of a century. 

Family History 

A detailed family history is less useful than in younger 
patients and indeed may be counter-productive. When 
the 80-year-old patient has listed twelve members of the 
family who all died of different cancers around 80 years 
of age, a fearful penny may drop. If parents and grand- 
parents all had very long lives you can be sure that your 
patient comes from good stock and is therefore also 
likely to be long-lived. 

Social History 

Some doctors and some students see all elderly patients 
as ‘social problems’. Primary social problems occur in 
young adults - late teens to early thirties. It is this age 
group that is unable to cope with their romantic fail- 
ures, with their sexuality, with pregnancy, with the 
responsibilities of homes and jobs. The elderly have 
been sufficiently robust in their social life to survive into 
old age; their social problems are almost invariably sec- 
ondary to pathology. 

Thus the elderly woman brought to an accident and 
emergency department in the evening after a fall who is 
found to have ‘no bony injury’ is not a social problem 
because it is now late at night and she lives alone. It is 
no use referring her to the social worker who cannot 
effect a cure. The question must be asked: ‘Why is she 
falling,’ and appropriate examinations and investiga- 
tions performed - it is not due to old age alone. 
Unfortunately some elderly people have to earn the 
right to medical attention by fracturing the femur. Social 
crises are secondary to medical or surgical problems and 
therefore the domain of the clinician who may ulti- 
mately need to provide, with the help of the social 
worker, a social support package. This however should 
not supersede detailed diagnosis. 

The usual questions about foreign travel, smoking, 
alcohol (especially elderly patients who fall), diet, pets, 
etc. should be asked. Particular attention should be paid 
to the housing circumstances - upstairs/outside toilet, 
stairs and steps between rooms, easy contact with 
neighbours, shops. 

Social contacts 

‘Do you live on your own?’ is better than ‘Is your 
wife/husband still alive?’ The patient may have divorced 
or separated or, if the spouse has died, the direct ques- 
tion may be upsetting. Look into the health of the 


spouse or partner - it may be worse than the patient’s. 
Ask about children and grandchildren and always try to 
say ‘You must be proud of them.’ Do they visit regularly, 
or vice versa ? 

Social support 

Enquire about home helps, meals on wheels, day centres, 
residential or nursing home accommodation. If positive, 
always find out the reason for the support and for how 
long the patient has been receiving it. Who does the shop- 
ping, collects the pension? Contrary to popular opinion 
financial problems do not seem to loom large in pen- 
sioners lives. Old people who will not spend money on 
food or accommodation are more likely to be depressed 
than impoverished though many may claim the latter. 

Functional History 

A precise diagnosis is of extreme interest to the clinician 
but of little import to the patient; he is more concerned 
about how the disease has or will affect his function 
(Table 15.3). Thus Parkinson’s disease may range 
between an incidental, albeit important finding, on phys- 
ical examination, to being the cause for admission to 
long-term nursing accommodation with all gradations 
between these extremes. Alternatively, a raised serum 
calcium may evoke more interest from the physician 
than the patient’s immobilizing ingrowing toenail. Both 
require attention even if for the former the attention is 
but observation. However, the grateful patient is the one 
relieved of the latter. 

If the hierarchy of impairment, disability and hand- 
icap is appreciated, a realistic management plan can be 
evolved. It is often impossible to reverse the disease 
process but it is always possible to alleviate to some 
extent the handicap. 

Pre-morbid function 

A clear and detailed recording of functional level before 
the onset of the presenting event defines the target of 
treatment. This is best described by ‘a day in the life of.’ 
An elderly patient who does the shopping, house clean- 
ing, attends Church or bingo or both and goes on SAGA 
holidays contrasts with the patient who has home helps 
seven days a week, meals on wheels, lives downstairs 
and hasn’t been out of the house for three years. 

It is vitally important with the latter patient to find 
out how long they have been receiving social support 
and why . Some minimally handicapped patients may 
receive excessive social support - usually because their 
families are particularly articulate. The reason the 
patient has been receiving support allows the clinician 
to define the handicap, locate the disability and hope- 
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PATHOLOGY IN CONTEXT 
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Organ 
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preventing: 

Cooking 
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◄ Table 15.3 


fully arrive at a diagnosis or, more likely, diagnoses. The 
urgency of the presenting complaint may obscure other 
important diseases. 

Sometimes elderly patients exaggerate their abilities 
and independence in the face of overwhelming evidence 
of severe and long-standing handicap. They may fear being 
kept in hospital or being institutionalized. If denial is a 
result of misplaced pride the clinician has not obtained the 
confidence of the patient. Finally, elderly patients may be 
unaware because of acute or chronic confusion. 
Corroboration of a patient’s history is always useful but 
beware of taking the history from a relative when the 
patient is fully or even partially capable. Never put the 
patient in the position of being third-party to what is their 
history. It may be necessary to talk separately to a relative. 

Drug History 

Polypharmacy can be a real problem for elderly patients 
(Table 15.2). Very commonly older patients are not 
taking the drugs their doctors think they are taking. This 
is not usually the patient’s fault. Different doctors in a 
practice may be prescribing besides several hospital spe- 
cialists. Sadly good communication is not always avail- 
able to prevent this situation. For example, the locum 
GP may visit at home or the patient is seen in the clinic 
without their medical notes. 

Patients should be seen with their drugs, asked to go 
through them one by one and to say when taken, for 
how long and for what? Be prepared for surprises. For 
example, digoxin may be taken on an ‘as necessary’ 
basis for pain relief and paracetamol taken ‘once daily’ 
for the heart. Ointments may be swallowed or inserted 


in the most astonishing ways. Check for adverse effects 
in the usual way but do not forget ‘social adverse 
effects’. Powerful diuretics may chain a patient to the 
toilet and prevent shopping, etc. They need not be taken 
in the morning and if the patient is travelling they could 
be omitted for a day or so without harm. The patient 
should be informed of this. 

As a rule elderly patients do not consume as many 
over-the-counter (OTC) drugs as younger people but 
with an increasing market for OTCs this may be a larger 
problem in the future. Beware of elderly people ‘shar- 
ing’ drugs (not however in the dangerous way of some 
of their grandchildren using ‘recreational’ drugs!). 
Elderly subjects living in, for example, sheltered accom- 
modation, discuss their medical conditions and the 
virtues of different prescribed drugs with all the enthu- 
siasm of shoppers in the bazaar. This may lead to 
patients exchanging drugs. 

Mental History 

Most of us have clerked in the young overdose patient 
and recorded - too drowsy to give history - or the old 
patient - too confused to give history - when with a little 
more time and patience adequate histories could have 
been recorded. The crime however may be tolerable in 
the younger patient, where the sobriquet, drowsy, will 
rapidly disappear. Not so the older confused patient - 
confusion lives on in the notes and what started as a 
houseman’s time saver grows into a diagnosis of demen- 
tia with all its negative connotations. 

If the patient is confused then it is vital to measure it 
and decide whether it is acute or chronic, intermittent 
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ABBREVIATED MENTAL TEST 

Time (to nearest hour) 

Year 

Address for recall 
Age in years 
What is this place? 

Date of birth (day and month) 
Recognition of two persons 
Year of start of First World War 
Count backwards 20-1 


A Table 15.4 

or progressive. Measurement using an abbreviated 
mental test (Table 15.4) establishes a baseline for mon- 
itoring change and additionally provides an appropriate 
measure for the degree of impairment. Always repeat 
and record the measurement 1-2 days later and before 
the patient is discharged. Remember the record of AMT 
2/10 in the medical notes may mean that subsequently 
a patient’s will may be overturned. 

Always record an elderly patient’s cognitive state in 
the medical notes even if perfectly normal. If in any 
doubt use the AMT. Beware patients with a good social 
facade who until formally tested seem to be mentally 
intact though a little peculiar. Many such patients may 
be shielded by their families who wish to avoid the 
stigma of mental illness. However^ when introducing the 
AMT do not put the patient at risk of failing by saying 
‘just checking everything is all right’ with the implica- 
tion that one question wrong means to the patient at 
least, inadequacy. 

PHYSICAL SIGNS IN THE 
OLDER PATIENT 


The physical examination of the older patient follows 
the same principles already described throughout this 
book. These can best be summarized by an intelligent 
assessment, a sensitive approach and a comprehensive 
appraisal. It is important for the student to see history 
taking and physical examination as a continuing endeav- 
our and not as two distinct and separate processes. 
Thus, abnormal signs discovered on examination will 
prompt further history taking while symptoms from the 
history will focus on physical examination. This is par- 
ticularly the case with many elderly patients who have 
long histories and multiple signs! 


Assessment of Intelligence 

Students should always be asking - what does this 
mean? What derangement of physiology is taking place? 
What is the significance of this complaint, this physical 
finding? Using our clinical skills means that we have an 
idea about likely physical signs from the previously 
obtained history. Thus, when examining the elderly 
patient with a recent history of exertional faints (effort 
syncope), special attention should be paid to the radial 
pulse and blood pressure which may reveal the plateau 
pulse and narrow pulse pressure of aortic stenosis. It is 
then easy to hear the characteristic murmur to confirm 
the presence of aortic stenosis. As every student doing 
short cases in finals knows, it is so much harder to rec- 
ognize physical abnormalities in isolation. 

In general, the specificity of physical signs is reduced 
in the older patient. For example, a few basal crackles 
heard in the chest of an elderly, relatively immobile 
patient, may not indicate pathology. Distal neurological 
signs do not have the same significance as in younger 
patients. It is vital to interpret physical signs in the light 
of the history and other findings. 

Sensitive Approach 

Always explain as far as one can why you are doing a 
particular manoeuvre and what you have planned. To 
be examined in silence by a white-coated automaton 
must be frightening for a patient of any age. It is espe- 
cially so for an older patient who imagines everything 
in the worst possible light. Their anxiety may be com- 
pounded by reduced sensory input (poor vision or hear- 
ing). Nothing relaxes the older patient more than to be 
told that they have the blood pressure of a 21-year-old. 
Do not take this approach to extremes however or your 
patient will cease to trust you. 

Remember most of your patients have not been 
expensively trained in the art of physical examination. 
Be quite clear and demonstrate in as much detail, using 
the patient’s limbs if possible, exactly what you want 
them to do. Watching inexperienced clinicians almost 
screaming at the patient to relax while assaulting him 
with a patella hammer, says a lot about the doctor but 
nothing about the patient’s neurological state! 

Equally we should not strip patients naked and lay 
them on a couch surrounded by flimsy curtains with bil- 
lowing gaps. It is not dignified, not comfortable, liable 
to lead to hypothermia and makes any physical exami- 
nation almost useless. Allow patients the minimum of 
underclothing and a full length blanket, removing and 
replacing coverings as the examination proceeds. Elderly 
women may appreciate the presence of a female nurse if 
being examined by a male clinician. 


The history and examination of the older patient 


Before moulding limbs into extreme contortions to 
elicit a reflex make sure, by asking, that joints are not 
painful. The older patient who has stoically adapted to 
arthritis over several decades may complain little but 
suffer considerably during physical examination. Old 
people truly wish to be helpful and may see complain- 
ing as a criticism of ‘their doctor’ and therefore not to 
be contemplated. Be gentle. Do not percuss so clumsily 
that the patient suffers a flail chest. 

Comprehensiveness 

Woe betide the clinician who concentrates his exami- 
nation on the heart of the elderly patient with chest pain 
and misses the subtle neurological signs due to aortic 
dissection. Urgent thrombolysis is not the order of the 
day. Because of the high prevalence of multiple pathol- 
ogy, all systems of the elderly patient have to be exam- 
ined in as much detail as possible. Time pressures or 
tiredness (the patient, the clinician or both) may require 
initial concentration on what seems to be the most 
immediate problem but do not neglect to return and 
complete the examination as soon as possible. It is dan- 
gerous to wait even until the next morning to finish the 
examination. Head (temporal arteritis) to toe (hallux 
valgus) examination will form the basis for a problem 
list and subsequent management plan involving inves- 
tigation and treatment. An incomplete examination 
could render any strategy incomplete and therefore 
potentially dangerous. 

Special Aspects 
Confusion 

Make sure the patient has heard you and can see you. 
Remember, elderly patients will invariably be trying 
very hard to help as much as they can. Unfortunately, 
in their enthusiasm, they may provide unrelated 
answers to your questions. If there is any doubt about 
a patient’s cognitive function, measure it using the 
AMT (Table 15.4). 

Vision 

Approximately 50 per cent of elderly people admitted 
to hospital have significant visual impairment though 
very few complain. In three-quarters of these patients 
the visual impairments will be, in part at least, reversible. 
Therefore, check vision with a Snellen chart when the 
patient’s clinical state will allow. This is especially impor- 
tant in patients with unexplained repeated falls. 

Hearing 

Old people have an expectation that hearing will 
decline, even more than eyesight, with increasing age. 


It is one of the major unreported disabilities in old age 
and should therefore be assessed as part of the routine 
physical examination. Simple acuity testing with voice 
and the use of the auroscope is all that is usually 
required. Removal of impacted wax may earn the clin- 
ician the thanks not only of the patient but also the 
family who have tolerated loud television at home for 
many years. 

Skin 

Young looking skin suggests a good biological survivor. 
Thin skin may indicate thin bones - osteoporosis, steroid 
therapy. Tattoos may give insights to a colourful past - 
always worth exploring but be tactful and confidential. 
Always check for pressure sores on heels, buttocks and 
sacrum. When found, record with drawing and mea- 
surements in the patient’s notes. 

Feet 

Elderly patients who have followed the dictates of fash- 
ion in their youth may now suffer crippling deformity 
leading to relative immobility. Chiropody and attention 
to footwear can easily effect a cure. 

Aids and appliances 

Many elderly patients have spectacles, dentures, hear- 
ing aids, walking sticks, etc., which seem as old as they 
are. Spectacles repaired by Elastoplast across the bridge 
combined with smeared lenses do not aid mobility. 
Loose fitting, clacking dentures do not aid speech or 
diet. A short walking stick, sans ferrule, not only does- 
n’t aid mobility but makes any attempt a fearsome 
adventure. How many clinicians know the meaning of 
O, T and M on hearing aids? 

Mobility 

Asking an elderly patient to rise from a chair, to stand 
and to walk with or without an aid reveals much about 
the patient’s present functional state. The immediate 
proffering of both outstretched arms characterizes the 
patient who has become dependent on overindulgent 
nurses or carers for even the simplest task. The patient 
who assumes the rigid oblique posture, with feet stuck 
out from the chair like a sparrow with rigor mortis, has 
lost all ‘righting’ reflexes due to prolonged bed rest. 
Beware the patient who stands, sways then falls because 
of postural hypotension. Check lying (sitting) and upright 
blood pressures with caution and with an assistant. 

When walking, does the patient lean backwards - too 
much bed rest, frontal lobe problems; to the side - lower 
limb arthropathy, hemiparesis; forwards - kyphoscoliosis, 
festinant gait of Parkinsonism? The patient who has fallen, 
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especially if they live alone, may show irrational fear by 
grabbing for any type of support including highly mobile 
and dangerous wheeled bed-tables or even the hapless 
doctor. Patients who take twice as long going from the 
chair as they do to return to the chair are also frightened 
of falling. These patients require expert rehabilitation by 
a team of physiotherapists and nurses. 

This review has emphasized that elderly patients 
are not a race apart. Those skills of history taking and 


physical examination, learnt perhaps with younger 
patients, serve us well when we tackle difficult prob- 
lems in older patients. While pathology in older people 
may present differently and make a greater impact on 
physical and mental function, this does not lessen the 
need for precise diagnosis; indeed, it makes it more 
necessary. Elderly patients are part of the continuum 
of humanity; no more, no less deserving of our skills 
and attention. 


Chapter 

— 

The diagnosis of death 


Doctors often receive an urgent call to attend a patient 
who is thought to be dying or dead. In preparation for 
this emergency, the student must be aware of: 

1 Legal definitions of death. 

2 The differential diagnosis of death. 

3 Forensic requirements in the examination of a 
dead body. 

LEGAL DEFINITION OF DEATH 


Irreversible loss of function of the brain, the organ 
most essential to meaningful life, is now generally 
accepted as the principal criterion of death. Since both 
respiration and circulation can be maintained by arti- 
ficial means, the absence of spontaneous breathing and 
heart beat can only be accepted as proof of death if 
prolonged sufficiently to cause permanent loss of brain 
function. 

Death is rarely an event in which there is immedi- 
ate, simultaneous and irreversible loss of all organic 
activity. Except in the case of violent explosion or 
incineration, death is more often a process whereby 
certain cells and organs die before others, usually 
because of their greater vulnerability to hypoxia. The 
brain is not only the organ most susceptible to hypoxia 
but it can also be destroyed by such local causes as 
trauma or haemorrhage. It follows that, if respiration 
and circulation are maintained, death of the brain (i.e. 
legal death) is not necessarily accompanied by death of 
other organs such as heart, lungs, liver and kidneys. 
The law now permits removal of these organs for pur- 
poses of transplantation from an individual with a 
beating heart but a dead brain. 

It is clearly of importance therefore to define what 
is meant by brain death. Disorders of the brain may 
affect the cortex, the brain stem or both together. 
Cortical death alone results in coma but spontaneous 
breathing may be maiittained. This so-called ‘persistent 
vegetative state’ can continue for months or even years 
but the patient cannot legally be certified as dead. Death 
of the brain stem abolishes spontaneous breathing 
because of damage to the respiratory centre in the 
medulla but coma also occurs due to interruption of the 
ascending reticular activating system. The current legal 
definition of death requires evidence of irreversible 
brain-stem death. 


DIFFERENTIAL DIAGNOSIS OF DEATH 

The differential diagnosis of death includes all states in 
which loss of cardio-respiratory or brain function is 
reversible. There are two clinical situations in which this 
distinction may have to be made: 

1 Where cardiac and respiratory arrest are of very 

recent onset. 

2 Where cardiac and respiratory action are being arti- 
ficially sustained by mechanical ventilation. 

Cardiac and Respiratory 
Arrest of Very Recent Onset 

It is important to be aware of those potentially reversible 
conditions which can induce sudden and transient car- 
diac and respiratory arrest. The commonest of these is 
myocardial ischaemia but transient arrest may also result 
from traumatic shock, electrocution and hypoxia due to 
causes such as drowning, asphyxia, carbon monoxide 
poisoning and narcotic drugs. 

When a patient stops breathing, the first step is to 
feel for the carotid pulse and, if this is impalpable, to 
auscultate the heart. If there are no heart sounds, 
observations need be continued for only a few minutes 
if the patient was known to be suffering from a termi- 
nal disease. When a possible death is sudden, unex- 
pected or unwitnessed, observation must be maintained 
for a longer period while resusdtatory efforts are made 
to test cardio-respiratory responsiveness. If cardiac 
function cannot be restored within ten minutes, death 
may be assumed on the grounds of irreversible damage 
to the brain. 

In cold conditions, however, brain tissue can survive 
more prolonged periods of hypoxia. Hypothermia should 
be suspected when the ambient temperature is low and 
the patient has been found inadequately clothed in 
unheated surroundings or after submersion in cold water; 
it is confirmed by recording a rectal temperature of less 
than 32°C. The state of ‘suspended animation’ which 
accompanies hypothermia is the commonest cause for an 
erroneous diagnosis of death. 

After the cessation of cardiac action, early support- 
ive evidence of death includes softening of the eyeballs 
due to loss of intraocular tension, clouding of the 
cornea, segmentation or ‘trucking’ of blood in the reti- 
nal vessels on ophthalmoscopy and loss of brain-stem 
reflexes (see below). 
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Patients on Mechanical Ventilation 

Since the advent of modern methods of cardio-respira- 
tory resuscitation, the presence of a heart beat is no 
more proof of life than its absence is proof of death 
(Figure 16.1). After the brain is dead and spontaneous 
respiration ceases, the heart may continue to beat if 
mechanical ventilation maintains adequate oxygenation 
of the blood. Before such a patient is pronounced dead, 
careful enquiry and examination are needed to establish 
that there is total and irreversible loss of brain-stem 
function. A diagnosis of death requires that the patient 
is in deep coma of known cause with loss of all brain- 
stem reflexes and no reversible component to these 
changes. The commoner conditions leading to this situ- 
ation are direct brain damage from gross trauma or 
intracerebral haemorrhage and indirect injury due to 
hypoxia following cardiac arrest. 

There are therefore three steps in the diagnosis of 
brain-stem death: 

1 The patient must be in a coma and unable to breathe 
spontaneously and is therefore on a ventilator. 

2 The cause of the coma and cessation of respiration 
is structural and irreversible. Potentially reversible 
functional causes which must be specifically 
excluded are drug intoxication, hypothermia, 
hypoglycaemia, metabolic disorders (diabetic, 
renal or hepatic), shock and neuromuscular paral- 
ysis. 

3 All brain-stem reflexes are absent. These include: 

(a) Loss of pupillary and corneal reflexes (see 
page 222). 

(b) Loss of vestibulo-ocular reflexes: injection of 
iced water into the ear fails to produce nystag- 
moid movements of the eyes (Figure 16.2). 



A Figure 16.1 Intensive therapy unit 


(c) Lack of facial response to pain: no facial gri- 
macing on firm pressure over the supraorbital 
ridge. 

(d) Loss of the gag and cough reflexes: no res- 
ponse to catheter stimulation of the pharynx or 
larynx. 

(e) Lack of spontaneous breathing on hypercar- 
bic stimulation: after ventilation with 95 per cent 
oxygen and 5 per cent carbon dioxide for ten 
minutes, the ventilator is withdrawn and pure 
oxygen is delivered into the patient’s airway. This 
technique ensures that the patient’s organs 
remain adequately oxygenated while the arterial 
PC0 2 rises to above 50 mmHg (7 kPa). This 
should provide a sufficient hypercarbic stimulus 
to respiration and will induce spontaneous 
breathing if the brain-stem centres are intact. 

These tests must be performed by two medical practi- 
tioners (one qualified for more than five years) on two 
occasions over a period of at least twelve hours, or longer 
if there is uncertainty about the degree of structural brain 
damage as may apply in cases of hypoxia injury. 

EXAMINATION OF A DEAD BODY 

When the doctor is satisfied that a patient is dead, a cer- 
tain minimum examination of the corpse is required 
depending upon the circumstances of the case. The 
death in hospital of a patient suffering from a terminal 
disease is clearly in a different category from the unwit- 
nessed and unexpected death of an individual previously 
unknown to the doctor. In the latter case, a post- 
mortem examination may be ordered by the coroner but 



A Figure 16.2 Testing vestibulo-ocular reflexes by injecting 
ice cold water into the external auditory canal. Note the 
patient on the ventilator 


The diagnosis of death 


the first doctor to see the corpse may find evidence rel- 
evant to the time of death which will not be available 
to the pathologist. On the other hand, a post-mortem 
would not normally be requested if the deceased had 
been seen by the doctor within the previous two weeks. 
When no further examination is likely to be required, a 
careful inspection of the corpse is essential before a cer- 
tificate is issued. 

The main objectives of examination after death are: 

1 To determine the approximate time of death. 

2 To seek the cause of death and especially to exclude 
‘unnatural’ causes such as murder, suicide, acciden- 
tal injuries, drug abuse and certain environmental 
hazards. 

Time of Death 

The accuracy achieved by fictional sleuths is not prac- 
tical in the real world. It is possible only to make a 
crude estimate on the basis of body temperature, and 
the presence of rigor mortis or putrefaction. These vary 
considerably according to environment and climate 
but, in average temperate conditions, the following 
guidelines apply: 

1 Dead less than 3 hours: body warm; no rigor. 

2 Dead 3-8 hours: body warm; rigor present. 

3 Dead 8-36 hours: body cold; rigor present. 

4 Dead over 36 hours: body cold; no rigor. 

5 Dead over 2-3 days: putrefaction. 

6 Dead for weeks or more: insect and larva analysis 
may give date of death. 

Temperature 

Temperature can be roughly estimated by placing the 
back of the hand over central parts of the trunk. 
Accurate recording of body temperature (and simulta- 
neous ambient temperature) may be of help to forensic 
experts in cases of unnatural death but, since this 
requires the insertion of a long thermometer deep into 
the rectum, it must not be undertaken in cases of sus- 
pected sexual assault. 

Rigor mortis 

Rigor mortis is detected by gently flexing the joints. It 
develops first in the small muscles of the fingers, face and 
jaws. Rigor occurs more quickly in a warm atmosphere 
and may be absent altogether in the cold. It must be dis- 
tinguished from the rare cadaveric spasm which may 
accompany a violent death when a weapon or other 
object is clutched in the hand. 


Putrefaction 

Putrefaction is recognized by green or black discol- 
oration of the skin, usually first evident in the abdomen 
over the caecum. This is followed by ‘marbling’ of sur- 
face veins, especially of the upper arms and thighs, due 
to proliferation of bacteria within the venous system. 
Later, there may be gaseous distension of the soft tissues, 
fluid exudation and protrusion of tongue and eyes. 

Cause of Death 

The doctor must be satisfied that the condition in which 
he finds the body is compatible with other evidence 
available to him about the likely time and cause of 
death. When there is suspicion of unnatural death, the 
doctor’s examination should be carried out with mini- 
mal disturbance of the corpse or its environment. 

Surroundings and position 

The surroundings and position of the body are recorded 
with special reference to its proximity to possible 
sources of harm, e.g. poisons and pills (Figure 16.3), 
gaseous fumes, electrical equipment, heights (e.g. foot 
of stairs) and water. 

Skin colour 

Skin colour is noted to exclude the bright pink of carbon 
monoxide or cyanide poisoning; less commonly, a 
brown or slate grey colour may be produced by 
methaemoglobin following ingestion of poisons such as 
sodium chlorate commonly used as a weed killer. 

Scalp and head 

The scalp and head are inspected and palpated for 
cuts, haematomata, depressed fracture or any other 
sign of injury. 



A Figure 16.3 Death due to narcotic abuse 
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A Figure 16.4 Lividity and rigor mortis in a man dying of 
natural causes due to myocardial infarction. The cord round 
the neck carried an alarm device 


Face and eyes 

The face and eyes are examined especially for the 
petechiae of asphyxiation. 


Neck 

The neck is inspected for bruising, ligature marks or 
other evidence of strangulation. 


Limbs 

The limbs may show the puncture marks of injections 
(Figure 16.3). The hands are the commonest site for 
burns in cases of electrocution. 


Trunk 

The trunk is examined for any signs of injury and, if the 
body is found unclothed, the genital area is inspected for 
bruising, scratches, bleeding, seminal emission or other 
evidence of sexual assault. The body must be turned for 
examination of both sides of the trunk. Hypostatic livid- 
ity (Figure 16.4) may be observed in dependent areas; its 
presence elsewhere suggests that the body has been 
moved after death. 

The circumstances of sudden death are such that the 
body is often found or placed in cramped and ill-lit sur- 
roundings. A common situation is where a doctor is 
asked to examine a presumed corpse in an ambulance. 
Death should not be pronounced nor a certificate issued 
until the body has been fully examined under conditions 
of adequate space and lighting. Auscultation of the heart 
must be performed with the chest fully exposed and over 
a sufficient period of time. 
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Allergic discuses 
asthma in, 121 
rashes and weals, 38, 39 
Allergic reaction??, ro 
larvae of iicinaLodes, 
319 

Allergic states, skin 
lesions ill, 39 
Alopecia, 34 
see also I lair, loss 
Alopecia areata, 34 
Alveolar ventilation, 128 
[Tub It! 6.4} 

Alveolitis 

cry'ptoftctiic fibrosing, 
125 

extrinsic allergic, 125, 
129 

fibrosing, 125 
ctackics in, 120 
Amaurosis fugax, 10, 

274, 275 

AjiiLHonlioea, 307 
hyperpituitarism, .308 
hypoadrcnalism, 308 
himcT\ syndrome, 311 
American trypanosomia- 
sis, sec C’Jiagus’ disease 
Amnesia 

hypoglycacmia* 302 
retrograde, 213 
Amoebic abscess 
liver, 8 I, 317 
illustrative case, 324 
respiratory symptoms 
and signs, 319 
rupture, cardiac tarn 
ponade, 319 
Amoebic dysentery, see 
Dysentery, amoebic 


Ampulla of Vater 
carcinoma, stools in, 70 
investigations. 84 
Amyloidosis 
in bronchiectasis, 12 2 
macrogloHsia, 47, 48 
<% 4.3) 
proccinuria, 91 
rheumaroid disease. 
207-8 

splenic enlargement, 190 
Anaemia, 187 
ill amre myelobhistic 
leukaemia, 197 
angina in, 132 
aplastic, mouth Infec- 
tions, 190 

in bacterial endocarditis* 
167 

ill bronchial carcinoma, 

122 

causes* 194 
defective red cell pro- 
duction causing, 

194 6 

diagnosis* 194-7 
dyspnoea in, 105, 187 
folic acid deficiency, 

195 6 

fundus oculi changes, 
190 

gums in, 47 
haemolytic, see 

Haemolytic muemia 
haemorrhage causing, 
187 

heart murmurs in, 153 
Hodgkiirs disease, 198 
hypoplastic, 196 
iron deficiency, see Iron 
deficiency anaemia 
lips in, 31 
macrocytic, 195 
in malabsorption syn- 
drome, "4 

megaloblastic, 195, 196, 
271 

in epilepsv, 280 (Fig. 
HJ.97) ' 

oesophageal haemor- 
rhage causing, 50 
pallor in, 18, 187 
pernicious, 58* 1 95 
post-haemorrhagic, 194 
rjnestions/rxn m math )ti, 
18 

red cell desLrncLimi caus 

iug, 196-7 

in renal failure, 87 
signs/sym proms, 187 
longue in, 47 
vitamin B l2 deficiency 
causing, 195 


Anaesthesia, 267 
m cauda equina lesions, 
270 

dissneinred, 244, 2.68 
segmental, 264 
suspended, 269 
types, 268 

Anal dilatation, reflex, 

340 

Analgesia, 267 
Analgesic nephropathy, 
100 

Ainuiluia, 2 14, 215 
Aneurysms, 132, 185 
anterior communicating 
artrrv, 275, 276 (Ff£. 
10.93) 

a or lie* nee Aortic 
ancury'sms 
arteriovenous, 106 
berry, 18* 

eerebral arteries, 275 
chest pain, 132 
mycotic (infective)* 

1 82-5 

Angina pectoris, 132, 164 
crescendo* 132 
of effort, 1 32 
Stable (at rest), 132 
Angina, Vincent’s, 47 
Angioma, subarachnoid 
haemorrhage due to, 
275 

Angioneurotic oedema, 39 
Animacy Los is, 192 
Ankle 

clonus, 249 (Hj?. 2 a. >9) 
evn mi nation, 204 [ Ih b!e 
9.2) 

oedema* 87, 1 33 
Ankle jerk* 246, 248 
(Figs. 10.53., 10.54} 
in hyporhyroktism, 305 
Ankylosing spondylitis, 

209, 212 

hyper extension of neck, 
33 

joints involved, 203 
[Table 9 J) 

posture, 209 (Fiji?. 9.1 $) 
radiography, 209 (Jyy. 

9.17), 212 
Ankylosis 

in haemophilia, 200 
lack of movement in, 

203 

Anorexia, 55 
loss of taste ir, 46 
Anorexia nervosa, 14* 35, 
55 

Anosmia, 2 1 6 
Anterior horn cells* 236 
lesions, 256, 257 


Index 


Anterior horn cells (*o«/.} 
motor neuron disease, 

257 

syringomyelia, 269 
Anterior nerve roots, 
lemons 256, 257 
Anchrax, malignant pus- 
tule^ 3 It 

Antibiotics, intravenous, 
it) bronchiectasis, 121 
(Jyjf, 6J6) 

Antidiurccic hormone 
(ADI I), .102 
deikieuty, 307 

Anti-nuctcar antibodies, 
212 

a., -antitrypsin drficirncv, 

125 

Anuria, 85 
definition, 85, 86 
qiievtions/cxjjiiiuatffni, 
15 

Anus, examination in 
newborn infants, 333— 4 
Anxiety. increased saliva- 
tion, 46 
Anxiety slates 
da Costa's syndrome. 

173 

posture in, .15 
Aorta 

calcification at mot, 1 57 
coarctation, 169 
iiewlvorn in Cams, 332 
dilntofion, hcarr miir- 
uiurs, 157 

pulsation in epigastri urn, 
134 

thoracic, aneurysms, IK5 
Aortic anem vsms, 145 
(ttg. 7.24), 185 
abdominal, 63, 86, 134, 
L85 

dissecting, 1 .12, 1 85 
pain, simulating peri- 
lotiiiis, 78 

saccular (fusiform}, 185 
choradc, 185 
tracheal mg in, 108 
Aorrie arch, abnormal, 

136 

Aortic 

iricompctcnoe/regnrgi ta- 
rion. 159 7.4), 

1 69 

capillary pulsation, 142 
diastolic murmurs, 153, 
158 [Tig. 7.38), 167 
features, 166 [Table. 7.6) 
pulse, 140 

Aortic srenosis. 133, 16/ 
blackouts in, 1 1 
cardiac catheterization. 


Aortic stenosis (cn«U 
cardiac caLhutenzaLmn 
(tXJJltr) 

148 (tigs, 7,79, 7.80) 
ejecrinn clicks, 150 
fea Lures, 166 [Table 7.6 ) 
pulse, 139 (Figs. 7,15, 
7.14) 

systolic murmurs, LS5— H 

churacrerisrics, 159 
{Talk 7.4) 
fXiU 154 [Hi*. /.5J), 
158 <%. 7.37) 
Aortic valve 
see also Aortic incompe- 
tence; Aortic stenosis 

disease, angina in, 1.12 

ec hoca rd iogra pliy, 176 
(F/g. 7.69), 178, 179 
[Fig. 7.75) 
mixed disease, 14; 
Aortiris, syphilitic, 182 
Aoriogtaphy 
renal artery stenosis, 99 
(%. 5.16) 
retrograde, 186 
Aparhy, increased 
intracranial pressure, 
282 

Apex beat, see under 
Heart 

Apgar score, .125-6, .>25 
[Table 14.1) 

Aphasia, 21 4, 215 
acquired, 215 
iu cerebral liiieiliotrliage. 
254 

examination in, 214-15 
fluent. 215 
localizing value, 7-14 
motor, 215 
non-flncnt, 215 
qucscions/cxamination, 
17 

in space-occupying 
lesions, 283 

Aphonia, 105, 215, 233 
Aphthous ulcers, 49 (fj'g. 
4.8a) 

see also Mouth ulcers 
Apnoea, 111 
Appendicitis, 72 
abdominal tenderness. 

64 

Croful’s disease simulat 
ing. 75 

pain, 53 1 ' table 4.2) 
Appetite, 14 (Table 1,5) 
disturbances, 55 
excessive, 55 
loss, 55 
Apraxia, 265 
ideomotor, 235-6 


Apraxia |«*o«/,) 
motor, 235-6 
Arachncxlactyly, 41 (Fjg, 
3.37) 

Argy'lE-Rohertsnn pupil, 
30, 227, 270 
Ariboflavjousis, 30 (Fig, 
3J) 

Arms 

arterial obstruction, 183 
co-ordination of move- 
ment, 253 

Arrhythmias.**? Cardiac 
arrhythmias 

Arsenic poisoning 
neuropathy, 259 
skin pigmentation, .16 
Arteries 

digital, spasm (Raynaud’s 

phenomenon), 183 
disease, 181-2 
functional, 181-2 

obliterative, 182-3 
structural, 182 
peripheral, 

i nspection/anscultn- 

rion, 142 
‘pipe-stem’, 142 
special investigations, 
186 

wall, examination of 
condition, 141 -2 
Arteriogram, cerebral ves- 
sels, 285 

Artrrioliti.s, nrcrofiziug, 

98 

Arteriosclerosis 
arterial wall palpation, 
142 

peripheral vessels in, 142 
Arteriovenous aueurysin, 
central cyanosis in, 106 
Arteriovenous fistula, 101 
(%s. 5.20, .5.21) 
heart murmurs in r 161 
pulse in, 1 40 
Arcciiovcnous malforma- 
tion, newborn infants, 

332 

Axlerilis 

gianc-ccll, see Giant-cell 
arreriris 

infective forms, 1 82 
Arthritis. 42 
see also Osteoarthritis 
distribution of joint 
changes, 203 [ Table 
9,1) 

infective, 209 
joints involved, 203 
{Table 9J) 

psoriasis, .19 |7 j ig. 1.29), 
209 




Arth l itis 

ReiLer’s syndrome, 209 
rheumatoid, see 

KlieumatoiJ disease 
vertebra I, 7.1 0 
Arthritic mutilans, 209 
A scans, respiratory symp- 
toms, 3 19 

Ascites, 63. 80 (Fig'- 4,37) 
schisrosomiasis, 3 18 
(fig. 13.7) 

shifting dullness, 68, 69 
(Fig. 4.25) 

trooicaJ diseases. 319 
Ash leaf macules, 337 
Aspartatc-amino trans- 
ferase (AST), 60 
Aspergillosis, bronehopul- 
mouary, 121 

sputum, 103 
Aspirin, analgesic 
nephropathy, 100 

Astasia -abasia, 243 [Table 
10.4), 244 
Astcreognosis, 268 
Asthma, 31. 121 
dyspnoea, 121 
infants/toddlers, 338 
latc-OTisei. 121 
nocturnal cough, 103. 
121 

physical examination, 

121 

small stature, 34 
trigger?: for, 121 
Astrocytoma, cystic, 28 L 
(Fig. 10.98) 

Ataxia, 242, 252-3 
cerebellar, see < lerehellar 
araxin 

Friedreich's, see 
Friedreich s ataxia 
motor (cerebellar), 253 
sensory, 253 

resting, 253 (Frg*. 10.64. 

10.65) 

Atelectasis, see Lung, col- 
lapse 

Atheroma, 182, 183 
cerebral arteries, 273 
gangrene due to, 42 
Atherosclerosis 

also Aiheiuma 
clinical pointers, 1 32 

[Table 7.1) 

Athetosis, 240 
Atria 

difataduu, 147 
left, 

enlargement, 145 
hypertrophy, 146, 167 

7.S3) 

pressure increase, 131 



Crtamtwrtotn's Sympicws and Signs in Clinic# Medicine 


Arrh [rant.) 
left (cowf.) 

size, ncliocurdiugtaphy,. 
178-9 

norm.il mtr, 170 
r«glu, 

enlargement and 

parasternal pufeaLion 
in, 145 
pr^s^re, 146 
Atrial ectopic bem, 169 
(fig. KS5) 

Atria 1 fibril I ation, 131, 
137(%. 7.9), 169-70 
Uiy: record example* 

23-7 

bCG, 170{frg5, 7 .57, 
7.W) 

heart nlunmirs associa- 
tion, 157 (fi#. 7.36) 
jugular pulse, 144 
pulse, 137^ 138 
Atrial flutter, 131, 170 
ECG, 170 ( Fig. 7. *9) 
jugular pulse, 1 44 
Atrial septal defects, 164 
(fig. 7.49), 168,338 
Atrioventricular node, 

170, 17| 

Atrium, see Atria 
AlLedtiori, testing 296 
Auerbach's plexus, deg<m- 
cmion, 51 
Aura 

in epilepsy, 279 
in migraine, 9 

AuroKcopy, 32 (fig. 3- 12) 

Auscultation 
abdomen, see Abdomen, 
auscultation 
blood pressure measure- 
ment, 138 f Tigs. 7. JO, 
7,11) 

breathing, L 16-20 
chest, se v. Chest, auscul- 
tation 

heart, 145, 147-8, 338 
peripheral arteries, 142 
in peritonitis, 09 
ihvroid gland, 301 (fig. 
72.2) 

‘Auscultatory sileni gap 1 , 
138 

Autnanti bodies, 130 
Autoimmune reaction, cir* 
rhnsis due lO, 79 
Autoimmunity, hyperthy- 
roidism, 305-6 
Automatism, postepilep- 
rtc, 279 

Autonomic nervous 
system, symptoms of 
rrnal failure, 87 


Axilla 

exa m in a Li on, 114 
percussion, 1 15 (big. 
6.27) 

Axillary lymph nodes 
enlargement, 188 [big. 

8.2), 199 [Pig. 8.14) 
palpation, 188 (fig, £■?) 
Tuberculous, 189 (fig. 

S.4) 


B 

Babiiiski reflex, in inlanrs, 
340 

Ba Kinski's sign, 250 (big. 

10.61b 1, 257 
Back pain 

ankvlosing spondylitis, 
21)9 

osteoporosis, 206 

Bacteria, urixie, 95, 99 
Bacterial endocarditis, see 
kndocardiris, bacterial 
BucLerinl overgrowth, 

195, 196 

Balance, loss, 238, 262, 
283 

Bamboo spine, 209 (frg. 
9J7),2l2 

Bancrofrian filanasis, 
hydrocele and chyluria, 
319 

Barium meal, 73 {bigs. 

4 SI, 4-32), 76 
pancreatic carcinoma, 
84 

Barium swallow, 51 
oesupliagcal varices, 81 
{fig. 4.42) 

Barlow's manoeuvre, hip 
examination, 333 
Barren 1 * oesophagus, 51 
Rartoiiellosis, parn- 
siracmia, 321 
Basal ganglia, 236 

degeneration in 
Parkinson km, 261 
lesions', speech in, 71 5 
Basophilia, punctate, 192 
Basrvpbilfi, 192 
Bj tiling trunk naevus, 
newburo in bint*, 331 
Beckwith syndrome, 326, 
329 [Hg. J4,4) 
Behavioural disorders, 
298 

Behcet’s disease, symp- 
toms, 202 
Belching, 55 
BelTs palsy, 229 
Bence Jones protein, 94 


Beriberi, 31 9, 320 
Biceps jerk, 248, 249 (fxg. 

10.561 

Bile 

formation and excretion, 
57 [Fig. 4,1 1) 
in m ine, 91 
ui vomit, 70 
Bile canuliculi, ohsrrm:- 

cion, 59 

Bile ducts 

ice also Biliary tract 
carcinoma, 59 (/•/£- 
4.V21 

diagnosis of diseases, 
81-2 

investigation ot diseases, 
82 

Bile pigments, 57 
Bilbcima, sci? 

Schistosomiasis 
Bitkarziu hacmiitohi/i 95 
'Biliary cirrhosis 1 , 80 
Biliary' colic, 82 
Biliary rract, 57-60 
see «i*> Bile duct* 
pain, 57 

svmproms related, 

57-60 

Bilirubin, 57 
conjugated, 57 
excess, 59 
excess, 57, 59 
see <lUo Jo undice 
test, urine, 93 
total serum, 60 
imeonjugated, 57 
evees*, 57-8, 59 
Bilirubin gUiCtlinriide, 57, 
59 

Birth trauma, 326 
Bient’s spots, 520 
Blackout*, 10-12 

sudden, observations of 
witness 12 [Table 1 J) 
Black sickness (ka)a-azarj, 
316 

Bladder, 61 
calculi, 102,319 
diseases, 101-2 
distension, 88, 89 (fig. 
5.4} 

micturition as reflex, 
251 

examination, 88-9 
pain, 86-7 
stones, 102, 3 19 
tumours, 102 
Blast cells, 193 
Bleeding 

see dhv Haemorrhage 
subperiostal, 326 
syncope due co, 1 0 


bleeding time, J99 
Blepharospasm, 240 
Blind loop syndrome, 195 
Blindness 

see also Hcniisuiopiu 
congenital, 232 
diabetic retinopathy, 220 
giant ceil arwriris, 184 
transient (amaurosis 
tiigax), 274 
Liopiccil diseases, 320 
visual lields, 221 
Blood 

in cerebrospinal fluid, 
276, 285 
counts, 191-2 
examination, 191^4 
expectoration, see 
I InemupLySlS 
in faeces, 70-1 , 76 
qucstious/e.xani i nati on , 
15 

parasites in, 321 
samples tor diagnosis of 
tropical disease*, 321, 
322 (Pig- 13. He) 
in urine, 94 

u csci ons/cx animation, 
15 

test, 93 

in vomu, 54, 69-70, 73 
wer preparations, 321 
Blood cells 

see also leucocytes; Red 
blood cells 
courting, 191-2 
count* in cerebrospinal 
lluid, 285 

sizes and ski]*, 192 
Blood ebe misery, in renal 
disease, 96 
Blood films, 191-2 
thick, 322 (big. L3.t?x) 
thin, 522 (Fig. 13:1 2b) 
white cells, 192-3 
Bluod flow 
cerebral, 273 
velocicy, heart murmurs, 
15.3 

Blood pressure, 138-9 
measure meuL, 138 iTig. 

7.10) 

auscultation, 138 f Pigs. 

7 .UK 7.1?) 
iiiUnt s/ioddlcis, 338 
newborn infants, 332 
raised, 

see also I lyperccnsion 
Symptoms in renal dis 
ease, 87 

'Bluc-bloatur' syndrome, 
121, 125 
Blushing. 36 


index 


Body; examination, 354-6 
Bvdy image, 294-5 
Rone 

deformities, legs, 44-5 
disetasKs, 204-7 
disseminated neoplasia, 
206-7 

growth, excessive, 206 
pain, 88, 201 
osteomalacia, 20.5 
Pagers disease, 206 
rvsocplion, increased, 
206 

Bone marrow, examina- 
tion, 191 
Borboryi'mi, 69 
B orretta, 515 
Bossing, frontal bone*, 

3J, 337 

Bou Lon mere deformity, 
208 

Bowel habit, 56 
changes, 76, 202 
Bowel sounds, 61, 69 
'Bow-legs’, 44 i Fig. 3.49), 
207 (Pig. 9.126) 

Brachial arTcry, rormnsiry, 

142 

Brachial pulse, see Pulse 
Bradycardia, 1 7 1 
increased intracranial 

J iressure, 282 
ykinesia, 245, 26 1 
Brain 

see also entries begin* 
ning Xler ebraf 
arteries aL base, 273 
[Pig. 10.90) 
infarction, 2/5, 2/4 
injury, pupillary 
changes, 227 

involvement in 

meningeal irritation, 

2 /2 

manor and sensory areas, 
214 (fig, fOJ) 
scans, 286 

sensorv nerve pathway's, 
264 

space-occupying 
lesions, See 
Intracranial space- 
occupying lesions 
tumours, 21? 3, 284 
sec also I nrra cranial 
space occupying 
lesions 

metastatic, 28 4 (fig. 
10.102} 

papilloedema due io, 
217 [Vig. 10.8) 

Brain death, s<?e Brain- 
stem death 


lira in stem, 234 
lesions, sensory' loss, 26$ 
reflexes, loss, 354 
rumours, 255 
Brainstem dearh, 251, 353 
drfinirion, 353 
diagnosis, 354 
branchial cysts, 332 
Branchial sinus, 532 
Breast 

development, 34 1 (Table 
M..>), 344 

funnel, 1 1 1 , 1 1 3 (Fitf. 
6 . 14 ) 

Breath, 49 
acetone smell, -19 
Helicobacter fry tort test, 
73 

odour, $7 
offensive, 46, 49 
sounds, set' Breath 
sounds 
test, 77 
Bieutfiiug 

see aho Respiration 
abdominal wall move- 
ments, 63 

abnormal types, 1 1 1 
audible and listening to, 
116 

auscultation, 116-20 
sec also Breath sounds 
bronchial, 117, 118 
bronchovcsiculac; 1 17 
Cheync-Stokcs, IN, 

131 

cosral, 110 
diaphragmatic, l J 0 
difficulty, sec Dvspnoca 
Kussmaul’s, 87, 88, 11* 
manner, 1 10 
■uoveitunits. ucccsi*ury, 
ill 

paradoxical, 1 1 1 
periodic 

( Chcy nc-Stok cs I , 111, 
131 

rattling, 1 16 

stertorous, 116 
Brcarh]cxsnrss, see 
Dyspnoea 
Breath sounds, 116 
abnormal. 117-18 
added, 118, 119 (fig. 

6. IT) 

bcouclikil, 117, 118 iFxg. 

6.52) 

cavernous {amphoric), 

118 

normal, 117 (Fig. 6.50) 
in pneumothorax, 126 
m pulmonary fibrosis, 

124 


Breath sounds *•<>«/.) 
solid lungs, 117 iPig. 

6.3 J) 

vesicular, 117, 118 iFr^, 
6.32) 

Brora’s aphasia, 2.1 5 
Broca’s area, 2 14 
Bromocriptine test, 31 3 
Bronchi 

foreign body, 124 {Pig. 

638) 

irri(:iLiart of mucosa, 120 
narrowing, 120 
obstruction, lung col- 
lapse, 174 
occlusion, 120 
Bronchial asthma, see 
Asthma 

Bron chiol carcinoma, 122 
bronchoscopy, 129 f Fig. 
6.47b) 

cerebral mecascascs, 2H4 
extra thoracic symptoms, 
106 

finger-clubbing 107 
6.3 1 

jugular *'eim, 108 (Pig. 
6.7) 

mediastinal obstruction, 
126, 127 (Fi.f. 6.44) 
symptoms/signs, 122 
Bronchial casts, 103, 104 
{fig. 6.1) 

Bronchial disease 
diagnosis, 120-2 
dyspnoea, 104 
generalized, 120 1 
localized, 121 
Bronchiectasis, 3 1, 121-2 
computed tomography 
(CTI, 127 
cougli, 103, 122 

crackles in, 120, 122 
m cravcnous antibiotic 

administration, 121 

(Pig. 636) 
offensive breath, 49 
signs/symptoms and 
diagnosis, 122 
Bronchitis, l?,l 
acute, 121 
chronic, 121 
cough, 103 

rmphvsema with, 1 21 , 

125 

crackles in, 120 
sigtWsympcoms and 
diagnosis, 121 
Bronchogram, L13 (Fig. 
6.18) 

Bronchophony, 118, 124 
Bronchoscopy, 129 (tt£. 
6.47) 


‘Bronzed diabetes’, 3 1 1 
Bro wn-Scq u u rd $y I idmme, 
255, 268 9, 268 
10.S1) 

Hr irdzui ski’s sign, 272 
Bn lists, see IVchymoscs 
Bruising 

birch trauma, 326 
spontaneous, 509 Ifig. 
V2.17) 

Bru ir, thyroid, 30 j 
Bruit dc diablc, 161 {F/g. 
7.46), 162 

Bucc.il mucosa, 47-8 
see also Motirh 
inflammation, 46 
irritant lesions, 46 
pigmentation, 4K {fig. 
4.4 ) 

Addison’s disease, 48 

{fig. 4.4), 309 I'Fig. 

J2. f 61 

ulceration in Crohn’s dis- 
ease, 75 (Fir#. 4.35) 
’Buffalo hump', in 
Cushing’s svndromc, 
.309 

Bulbar nuclei, lesions, 

256-7 

Bulbar paralysis, 257 
speech, 215 
symptoms and signs, 

257 

uppur motor neuron, 

256 

lluli mi. -u 1 4, 55 
Bullae, 38 

Bundle- branch block, 137 
(ft* V.H) 

see atso I le.irt block 
heart sounds* 149 
left, 163 {Pig. 7.48) 
l ight, 164 [Fig. 7.49) 
’Burning feet’ sviidrome, 
320 ' 

Bums, in svriugouiyeliu, 
26.9 (Fig. 10.84) 

Burr cells, 192 
Butterfly rash, 28, 31 \Fig. 
3. f 1), 184, 202 i Fig. 

93) 

‘Butterfly- wings’ appear- 

ance of nose, 31 

C 

Cachexia, 35 
in heart failure, 133 

llliilignuiJL, 55 

skin pigmentation, 36 
Ladavcric spasm, 355 
Cadmium sulphide poi- 
soning, 47 
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Caecum. carcinoma, /6 
Cafr an hit spots/patches, 
36. 39, 3.16-7 
Corl* qiiesUODnairc, 291 , 
292 [Table 11.2) 

< iahibar swellings, 3 1 6 
Calculi 

iir<r i/fcu Common bile 
duel 

bladder 102,119 
renal, 100 
salivary; 100 
urcurric, 91 

Calf, painAuiuLTiie'is, 43 
Cancer, sec Malignant dis 
ease; sea ah a specific 
cOnccti 

Candida albicans, 332 
Capillary puba non, 142 
Caput medusae, 62, SO 
pi* 4.37) 

Caput .succ ed a ne urn , 1 26 
Carbon dioxide 
retention , 
papillocdrma, 21 8 
syrnpLoins, 106 
tension, 128 (Table 6.4) 
Carbon monoxide poison- 
ing* 3% 9 

Carcinoid syndrome. 

chronic porilonitiis, 78 
Carcinoid tumour, flush 
ing in, 36—7 
Carcinoma 

see also Maligna nr dis- 
ease 

myopathy association, 
261 

Cardiac arrest, reversible 
states, 353 

Cardiac arrhythmias, 

1 69 - 7 | 

sec also Atrial fibrilla- 
tion; Atrial tinner 
bradycardia, 171 
dyspnoea, 1 05 
ectopic beats, 132, 
137-8, 169 
jtrial, 169 (%. 7.5.5) 
ventricular, 137 {Fig. 
/.HI 169 (Fig- 7.56), 
174 

loss of consciousness, 

10 , 171 

tachycardia, ace 
lacliycardia 
ventricular fibrillation, 
172 [Fig. 7.63) 
‘Cardiac asllnrta'. 13 1 
Cardiac catheterization, 
180-1, 181 [ftgs. 7.79, 
“M; 

^Cardiac cirrhosis’, 80 


Cardiac disease, sec 
Cardiovascular system; 
Heart disease 
Cardiac failure, sec Hearr 
fniJure 

Cardiac impulse, 145, 146 
abnormal. 146 
in pericardial effusion, 
162 

position and character, 
146 

Cardiac output, reduced, 
peripheral cyanosis, 

106 

Cardiac tamponade, 
amoebic abscess rup- 
ture, 319 

Cardiogenic shock, 133 
Ciirdiomegaly, 328 

Cardiomyopathy 

acute, 16-1- 5 
dilated, 319 
hypertrophic, see 
Hypertrophic obseme- 
tivc cardiomyopathy 
(HOC VI) 

Cardiorespiratory status, 
newborn infants, 

325-6, 325 {Table. 14.1) 
Cardiorespiratory symp- 
toms, 4 {'tabic iiJ) 
Cardiovascular system, 
131-86 
sec also Heaii 
disease, sec Heart dis 
ease; Peripheral vascu 
Jar diseases 
examination, 13.3-5 
heart, see under Heart 
pctipheral vessels, M2 
pulse, see Pulse 
veins, 142-5 
physical signs, 1.13-5 
symptoms, 151-3 _ 
in renal failure, 8 > 
tropical diseases, 319 
Caroud arteries, 274 
calcification and expan- 
sion, binasa! hemi 
nnopia in, 221 
pulsation, .3.1 
jugular pulsation vs. 

Ml 

stenosis, 1 0, 274 
Carotid pulse, 353 
abnormal, 137 (bigs. 

7.8. 7.9) 

normal, 137 (%. 7.7), 
139 [ttg. ?.l2) y 140 
(%- 7.16) 

palpation, 1 36 (%. 7.6) 
Onrotinacjtik, 36 {Fig. 
3.19b) 


Carpal tunnel syndrome, 
258 

m hypothyroidism, 304 
( larpopedal spasm, 311, 
312 

Case liisluiy, sec I listory- 
taking 

Case records, 20-7 
basic anatomical dia- 
gram, 71 f Fig. 2.1) 
data, 20-1 
decision, 22 
description of patient, 

20 

developments, 72-3 
diagnosis, 21-2 
five 4 l)’s system, 20 
sampl c/example, 23-7 
eurtiiinology and expla- 
nation to parienr, 7.7 
Casts 

bronchial, 10.3, 104 (Fi#. 

6 . 1 ) 

urine, 94 5 
Cataplexy, 281 
Cataracts, 30 
Caieehola mines, hyper- 
secretion, 311 
Catheterization, cardiac, 
180-1, 181 {Figs. 7.79, 
7.60) 

Cauda equina lesions, 
270-1 

incontinence in, 251 
Causalgia, 266 
Cavern oil 1 ; haemangioma, 
331 

mfantb/toddlers, 3 36 
newborn infants, 331 
Cavernous sinus thrombo- 
sis-, 29 [Ftg. 3.3 ) 
pa pi I loedema, 2 1 8 
UM counts, 1 30 
( >11 cornicing, blood cells, 
191-2 

Central nervous system, 
see Nervous system 
Central venous camuilae, 
indwelling, 101 
Central venous pressure, 
measurement, 1+3 
Cephalohacmafonia, 326, 
327 

CprehHlnr nclerries, 
lesions, 268 
Cerebellar maxia, 242, 
253, 262 
speech in, 215 
Cerebello-pnntinr angle, 

230 

lesions, 228 
rumours, 230 
Cerebellum, 237 


Cerebellum (cow/.) 
disorders, 

action tremors, 24i 
ataxia, see Cerebellar 
ataxia 

lesions, 237, 262 3 
hypotonia, 252 
muscular inco-ordina- 
liun, 247, 762 
nystagmus, 232, 262 
posture in, 242, 262 -3 
signs, 263 

space- occupying lesions, 
282 [Table 10.9) 
rumours, 283 
Cerebral arteries 
aneurysm. 275 
anterior, 274 
atheroma, 273 
middle* 274 
haemorrhage from. 
274,275(%. 

10.921 

posterior, 274 
thrombosis, 274 
hemiplegia Hue ro, 254 
Cerebral blood How, 273 
Cerebral cortex 
lesion, 254 

more r. 7.14 <%. 10.IJ, 

234 

occipital, 21 6 

sen sory, 214 ( Fig. 1 0. 1 ) , 

235 (%. 10.391 2.65 

sonliUOniOfor and 
somatosensory areas, 
235 (% 10.39} ^ 
Orrbral embolism, 275 
[Table 10.7) 

Cerebral haemorrhage, 
273,274-6 
characteristic features, 
775 (Table 10.7) 
dev iuli':.K) of head and 
eyes, 242 

hemiplegia due to, 254 
middle cerebral artery, 
274, 775 {big. 10.92) 
Cerebral hemispheres 
language production, 
214 

leh-handedness, 2 14 

Cerebral infarction, 7.7.3, 
274 

Cerebral injury, pupillary 
changes, 227 
Cerebral meta smses. 284 
(big. 10.102) 

{ Cerebral stenosis, 10 
Orebral symptoms, car- 
diac disease, 133 
Cerebral thrombosis, 254, 
274, 275 (Table 10.7) 


index 


Cerebral tumour, see 
Brain, rumours 
Cerebral vessels, 27.3-6 
disease. syncope in, 133 
Cerebrospinal fever 
{meningococcal jnenin- 
gitiuj. 111 

Cerebrospinal fluid. 272, 
285 

Wood in. 776, 285 
cell and chemical con 
rent, 2R5 

changes m meningeal 
irritnfion, 272 

examination, 270 
normal and disease 
values, 286 (Tabic 
KUO) 

olvti mci ion ro flow, 269 
pressure, 285 
Cervical carcinoma, VO 
Cervical lymph nodes 
cnla rgement. 33 
examination, 108 V 
palpation, infants/rod- 
dfers, 340 

Cervical rnor pain, 766 
Cervical spondylosis, 2.56 
headache, 8, 9, 10 
neuropathy, 258 
Cervical sympathetic 
nerves. 111 
paralysis, 126 [rig, 
10.27), 227 Wig. 

! 0.28) 

Chagas* disease 
facial and palpebral 

oedema, 320 
myocarditis, 319 
oedema. 316, 320 
parasiraeruia, 321 
pulse rate, 315 
Charcot's joints, 210, il l 
(6ig.9.22j 

in syringomyelia. 269 
Charcot's neuropathy. 201 
Cheilosis (angular stom- 
atitis), 49 [Ftg. 4.8b) 
in n ri hofln vinosis, 30 
Ihg' 3,7) 

in Parkinsonism, 262 
(Ft! * 10.77) 

in vitamin B 1 , /folic acid 
ilcficirncv, 195 {Pig. 

8. f If 

Chernorocuplors, 104 
Chemosis, 305, 306 (Fig. 
12.10) 

in bronchial carcinoma, 
19 {Fig, 3.4) 

Qiesc 

aiiatoniic.il landmarks, 

1 12-13, 112 [Figs. 


Chest [cant.) 
anatomical landmarks 
(con/.) 

6,16, 6.17) 
auscn I ration, 1 16-20 
newborn infants, 332 
objectives, 117 
barrel-shaped, 1 12, 325 
do form i ncs, II 1-12 
livrr p.ilpnrion, 65 
examination, 106 20 
newborn infants, 332 
expansion during respi- 
ration, 109-10 
equalin r , 1 1 0, I 14 (ft#. 

6 - 20 ) 
flail, 1 1 1 

inspection, 109—13 
localized bulging/reces 
sion, 112 
palpation, 115-1 5 
newborn infants, 532 
percussion, 115-16. 115 
ihgs.6.24 6.26f, J16 
[Fig. t.19) 

pigeon, 11 1, 121 {>vg. 
6.15) 

radiography, 127 
wall, deformity, 
infants/toddl erfi, 338 
Chest pain, 6 
ice aho Angina pectoris 
cardiac disease* 132 
causes, 105 
non -cardiac, 132 
precordial, 132 
respiratory disease, 105 
Chewing* diffkuUy/disor- 
ders, 46 

Cltevnc-Srokes breathing, 
lil, 131 

Chiari malformation, 269 
Chicken pox, rash, 37, 38 
( ihiclero’s ulcer, 3 1 6 
Child abuse, 336, 337 
[Figs. 1-1.14, M.i.5). 

339 

sexual* 340 
Children 
asthma, 121 
behavioural and crao- 
cional disorders, 299 
blackouts, 1 1 
breathing, 1 1 fl, 111 
examination, 325-44, 
341-4 

non-aceideni.il injury. 

,<<v? Child abuse 
obesity, 35 

psychological develop- 
ment disorders, 298 
pulse rate. 137 
weight luss, L> 


C ih o Lin giographv 
intravenous, 82 
pcrculaneous <PTC), 82 
Cholecystitis, 72, 81-2 
abdominal Tenderness, 
64 

acute, 81, 82 
a calculous, 81-2 
Cholera, 56* 317 
( Ihorra 

Hinitiiitioii’s* 240 
knee jerks, 247 
l>aralytic* 240 
rheumatic, 240 
Sydenham’s, 240 
Choreiform movements, 
240 

Christmas disease, 200 
Chvustek's sign, 3 12 
Chyluria, filarial, 319 
Ciliospinal reflex, 2>1 
Circle of Willis, 273 (Fig. 
19,90). 275 

Cared us arteriosus* 273 

{fr*. 10.90), 2 75 

Cirrhosis of liver, /9— HI 
atccr hepatitis R. 78 
alcoholic, sec Alcoholic 
cirrhosis 
causes, 79-80 

enlarged veins in, 62 
liaenuiemesis, 54 
liver enlargement, 66 
mlcroriodular, 66 
prim.iry biliary, 79 
svinptonis/signs, 79 
' [Table 4.7), R0 [Pigs. 
4.39-4.41) 

‘Clasp-knife’ effect, 244 
Claude's syndrome, 254 
Clavicles* percussion, 115, 

116 {Fig. 6.2$) 

Claw hand, 241 
10.441 257 
Cleft lip. 332 
Cleft public, 332 
Clinical decision-making, 
22 

Clinical examination, see 
Physical examination 
Clonus, 249 
ankle. 249 [Fig. 10.59) 
pn iel la r, 7.50 { Pig. ) 0, 60) 
Clotting disorders, 199 
acquired, 200 
congenital, 200 
Clotting time, 200 
Clubbing* See Finger club 
bing 

Clubfoot, 433 [Fig 14.11) 
Coagulopathy 
See aliu ClotLing disor - 
ders 


Coagulopathy (irowf.) 

newborn inhinrs, 331 
4 Cocaine bug’, 294 
Cochlear nerve, 250 
(Cochlear system, distur- 
bances, 230-1 

Cueliue disease (gluten 
enteropathy). 74, 77 
infants/toddlers, 337 
[Pig. 14.16) 

Cognitive function, exam- 
ination. 295-6 
Cold 

injury. 187 [Fig. 7,8?.) 
intolerance, 304 
Cold agglutinins, 198 
Cold sores {herpes sim- 
ple*), 30-1, 30 [Fig. 
3.8), 37 
Colie, 6 
abdominal, 74 
biliary, 82 

gallbiaJdei. 53 (7b We 
■ 1 . 2 ) 

renal. 53 {Table 4.2)* 86 
(%. 5.IJ 
ureteric, 86 
Colitis 

Crohn's, see Crohn's dis- 
ease 

ulcerative, 30, 75 

Collateral circulation, 
abdominal. 62 
Colon 

see ai$o Intestine, large 
carcinoma, 75 6 
pneumaturia in, 94 
diseases diarrhoea, 56 
irritiblr, 76 
palpation, 66-7 
polyps, 18 {Fig. 4.6) 
Colour-flow Dopplcc 179 
Colour vision, testing, 

716, 717 [Fig. 10 .51 
Coma* 12-1.3,213 
causes t* [Table 1.4) 
cdiospinal reflex loss, 

251 

Corneal reflex loss, 25 I 
definition. 12 
diagnosis of brain-Strm 
death, 554 
diagnostic signs 13 
(Tit We 1.4) 

examination in* 12 [Fig. 
1.5) 

history-taking, 12 

stages and Cfasgtnv 

Coma Seale, 213 
[Fabfr KU) 
tendon reflexes absent, 
246 

in tropical diseases, 320 



Cfaoibcriain's Symptoms and Signs w Otnhul Medicine 


Common bile duct 
endoscopic retrograde 
chota ngi ography 
(ERCP), 83 {K&. 

4.46, 4.47 \ 
stones, 57, 82 

Courvoisier’s law, 66 

<H* <22) 

impacted, ERCP, S3 
ttffr 4.46) 

obstruction due to, 82 
CoiimiuriKatimi, 
patienr-doccor’s, 1 
Computed tomography 

(c;n 

brain, 286 
bronchiectasis, 127 
endocrine disorders, 313 

m 12-w 

renal disease, 95 
subarachnoid haemor 
rliage, 176 (fag. 

10.94) 

toxoplasmuina, 277 
(^. 20,89) 
Concentration, testing, 

29b 

Confabulation, 213 
Confusion 
elderly, 35 1 
increased ifitrarram.il 
pressure* 282 
cropical diseases, 320 
Congenital adrenal hyper- 
plasia, 314 

Congenital heart disease, 
167-9, 168 [Table 7.7 \ 
cardiomcgaly, 338 
din ion [ pointers, 135 
{Table 7.1) 

heart murmurs, 160, 

160 [Fig. 7.43) 
small stature, 34 
Congestive heart failure, 
172 

gastrointestinal symp- 
toms, 132, 134 
[aundice in, 59 
jugular veins, 108, 143 
Conjunctiva 
haemorrhage, 29 30 
see also 

Subconjunctival 
haemorrhage 
oedema ('eheinosis'h 29 
{Fig. 3.4), 305, 306 
(%. 12.J0) 

Conjunctivitis, acute, 29 
UTS- 3.5) 

Conjunctivitis sicca, 29 
Connective tissue diseases, 
184 

Comtes syndrome, 31 0 


Conn’s syndrome (ermt.) 

investigation, 314 
Consciousness, 21.3 
assessment uf level, 295 
disturbances, 7.13 
Consciousness, loss, 

1 (Vi 3, 213 
lei sting (coma), see 
Coma 
partial, 213 
q ucsdoiis/cxamination, 

15 

uansient ( black OuTSl, 

If)- 12 

Constipation^ .55, 56 
colonic 'spastic', 56 
consistency of faeces, 7(J 
intestinal obstruction 
causing, 56, 76 
irritable colon, 76 
qncsti nns/exaimnarion, 
15 

rectal, 56 

( Vmsntutional symptoms, 

106 

Comma u res, 239, 254 
Convulsions 
sec also tpilcpsy; 
Srizures 

differential diagnosis 
from fa him, ll {Tabic 
1 . 2 ) 

hysterical, 281 
increased intra crania I 
pressure, 287 
tropical diseases, 320 
< loombs' ccst, 1 97 
Co-ordination of move- 
ment, 257-.1 
Copper, deposition, 80 
m cornea, 30 
( Cornea 

abnormalities,. 30 

calcification, 317 

perforation in vitamin A 

deficiency* 320 
^now flake’ opacities, 
320 

Corner! I reflex, 251 
Corona radiata, 234 
Coronary artery disease 
Stvafso Angina pectoris; 
Heart. disease; 
Myocardial ixifuivtiujl 

angina ill, 132 

Cor pulmonale, 1U6 
Corpus striatum, degener- 
ation irt Parkinsonism, 
261 

Corrigan’s sign, 140, 142 
Corticospinal (pyramidal) 
tracts, 234 • 5 
disorders. 


Corticospinal di sot dels 
{coni.) 

abdominal reflexes, 

250 

Babinski’s *ig», 250 

lesions, 

bilateral and paraple- 
gia, 256 (%- 1 0.69) 
douic tremor, 241 
motor neuron disease, 
7.57 

subacuCC combined 
degeneration of cord, 
271 

( >>rricoKterOids 
facial telangiectases due 
to, 37 {tig. 3.20} 
small stature due to, 34 
Cortisol* 303 
excess, 309 
reduced, 308,313 

Cough, 103 
asthma, 103, 121 
"bovine’, 103 
bronchial carcinoma, 

122 

nocturnal, 50, 103, 121 
pulmonary venous 
hypertension, 13.3 
syncope association, 10. 
103 

tropical diseases, 319 
tvpes and char ncteri sties, 
' 103 

Chough reflex, loss, 3.54 
Coiirvoisicr’s law, 66 {fig- 
4.221, 83 

Crackles, 119-70, 17.0 
(fatf. 6,34) 
coarse, 120 

early inspirAtorv/expira- 
tciry, 1 1 9, 120 (fag. 
6.34) 

late inspiratory, 119, 

120 (fair. 6.34) 

Cranial nerve?:, 21.5-34 
1st (olfactory), 215-16 
2nd, see. Optic nerve 
3rd, see Oculomotor 
nerve 

4th {trochlear}, 777 
paralysis, 224 
5th, see Trigeminal 
nerve 

6th (abducent), 222 
paralysis, 224, 225 
[Fig. 10.14-), 255 
rumours, 263 
7tlu sac Facial nerve 
8rh, see Vestibulo- 
cochlear nerve 
9th (glossopharyngeal ), 
237-3 


Cranial nerves {coitf.) 

I0rh (vagus l, 232-3 
I Ith (spinal accessory), 
233 

12rh (hypoglossal}, 
233-4 

examination, 215-34 
involvement in 

memngcal irritatioi), 

777. 

lesions, 215 
palsies. 

see also individual 
nerve* 

intracranial space- 
occupying lesions, 
283 

Creatinine, plasrm, 96 
Creatinine clearance, 96 
Creeping eruptions, 

316-17, 317 (fag- 13-5) 
Cremasteric reflex, 251 
Crepitus, 203 
Cretinism, 34. 306 
Crcutzfeldt-J*cob disease, 
myoclonus, 241 
Crohn's disrasr, 75 
aphthous ulcers, 48, 49, 
75 [Fig. 4.35) 
diarrhoea ill, 56 
Crosbic capsule, 77 
Crown heel lengrh mra- 
surcnxmt, 329 (fag. 
14.5) 

infanrs/toddlcrs, 329 
{Fig. |4.5), .136 
Crura, lusions, 255 
Crus* 216 
Ousts, 39 

'Ctuich paralysis’, 2511 
Crystals* hi urine, 95 
Cushing’s disease, 308, 
310 

Cushing 1 *; syndrome, 303* 
309 -10 

actio logical diagnosis, 

;jiu ' 

alter renal fmnsplau ca- 
tion, 10 1 

bruising, 309 {tig. 

12.17 1 

hirsuties, 34 (tig. 3.17}, 
3l0(fa*, 12.21} 

investigations, 3 1 3-1 4 
moonrace, 34 (fay. 3.17) 
muscle wasiingfweak- 
ncss, 309, .110 {fig. 
12.19) 

pigmentation, 14 {tig. 

.f.J7),31(Mfajtr 12.21) 
purple striae, 109 (fag. 
12.18) 

Cyanide poisoning, 355 


/note* 


Cyanosis, 106-7, 134 
asthma, 121 

central, 10 6, 107 ITM 
6 . 2 ) 

newborn infants, 330 
clinical ameers, 1 06-7 
ear in, 31 

dice of Joed heal and 

oxvgcn, 107 (Table 
6.2) 

rnrrrogrnons (abnormal 
pigments causing), 

106, 107 (Table 6.1) 
facial appearance, 28 
lips, .11 

peripheral, J06, 107 
{TabU 6.2} 
newborn infants, 330 
physiological aspects, 
106 

tongue in, 47 
Cystic duct, scones. 57, 

66, 82 {Tig. 4.45) 
Cysiicejcosh, convulsions, 
320 

Cystic fibrosis, 83 
infantx/todiflers, 338 
Cystic hvgromatn, >32 
Cystitis^, 101-2 
interstitial, 102 
pyuria in, 94 
Cysrocclc, 80,91 f fig. 

S.2) 

examination, 90 
Cystoscopy, 95-6 
Cysts 

blanch ia I, 332 
hydatid (lutig), 319 
kidnev, 1 00, 10 1 (Ft#. 

5 .18) 

mesenteric, 63 (Tig. 

4.20) 

ovarian, 63 {Fig. 4./9) 
thyroid, 501 
Cytoid Indies, 208 (Fig. 

9. 1,5) 

Cytomegalovirus (CMV}, 
retinopsthv, 220 {Fig. 
10.? 1} 

Cytotoxic drugs, alopecia 
due to, 34 

D 

l>a < Idstn’.s syndrome 
(effort svildronie), 132, 

133,173 
Darios reflor, 2.5 1 
Data, clinical, 20-1 
Deafness. 230 
we aho Hearing 
conductive, 231 
in hypothyroidism, 304 


Death, 353 

see also Brainstem death 
cause, 355-6 
diagnosis, 353-6 
differential diagnosis, 
353-4 

legal definitions, 353 
sudden, 353, 356 
time of, .355 
Decision-making. 22 
Deep vein thrombosis, 43 
piclibial oedema, 44 
[Fig- 3-46) 
Dcfaccation, 252 
syncope association, 10 
Deficiency diseases, 

polv neuropathies in, 

259 

Deformities, 201 
S 0 <r also specific deformi- 
ties 

Dehydration 
facial appearance, 28 
infiints/toddlrrs, 337 
ihirai in, 46 
tongue dry ness, 47 
Dqi vu, 1 1, 280 
Delirium, 213 
tropical diseases, 320 
Delusional disorders, 29S 
Delusion?., 213, 294 
Dengue, fever, rash, 315 
Dental caries, 46 
Dentures, 47 
Depersonalization, 294-5 
Dercum’s disease (adiposis 
dolorosa), 35 
De-realization, 294 5 
Dermatitis 
sec also fcezema 
Heborrhoeic, in AIDS, 40 
Dermatomes, 270 (? ; /g, 
10 . 86 } 

Dermographia. 39 (I 7 **, 
3.27) 

Dermoid, angular, 332 
Desquamation, 39 
Detract muscle, contrac- 
tions, 251 
Devdopmenr 
sec ahv Growth; Pu beiiv 
assessment in infants 
and toddlers, 335-6 

global developmental 
ddny, .135 

psychological, disorders, 
298 

Dexamethasone suppres- 
sion test, ,113-14 
Dextrocardia, 146,332 
Diabetes insipidus, 307, 
308,313 
cranial, 302 


DiabcLe* insipidus <t«w6) 
nephrogenic, 302 
polyuria, 85-6 
ncu rohypophysia 1, 
polyuria, 85 
Diabetes mcllitus, 83, 

312, 313 

acetone smell of brenrh, 

49 

AtgvlJ Robertson pupil, 
227 

caftiracrs. 30 
in chiome pancreatitis, 
83 

complications, 512 
gangrene, 42 (Fig. 3.39), 
312 (Fig. 12:25) 
increased appetite, 55 
investigations, 314 
large-for-gestational age 
infants, 326, 329 (Pig, 
H.3) 

myoparhv, 261 (F*#. 
10.76) 

polyuria. 46, 85 
proteinuria, 94 
chirst, 46 
trophic ulcer arid 

polyneuritis, 259 (fig. 
10. 72} 

Diabetic ketoacidosis, 3 12 
Diabetic pseudotabes, 22 -' 
Dinbrrir rrtinoparhy, 719 
220 [Fig. 10.13\ 
Diagnosis, 21-2 
complete, 2 1 
example, 25 
Dialysis, lOl 
Diarrhoea, 55, 56 
bloody, 31? 
causes. 56 
examination, 15 
irritable colon, 76 
questions, 15 
Tropical diseases 31 •' 
watery, 317 
Diastolic pressure. 138 
low, 140 

Diastolic tbnlls, 147 
Differential diagnosis, 22 
examples 25 
Digestive system, 46-84 
Digital infarcts, 43, 182, 
IH4 (Tig. 7.85) 

1 lodgkin’s disease, t98 

(Fig. 8.13) 

Digits 

sec also Fingers; 'Iocs 
examination in newborn 

infants, 333 
Diphtheria, 258 
Dtphylhbothrium latum s 
195 


Diplegia 

scissors gait, 242, 243 
(Fig. WAV) 
spasric, rhildrm, 341 
Diplopia, 223, 224—5 
htlse projection, 225 
(Fig. 10.25) 
iit multiple sclerosis, 

284, 285 

questions/exam illation, 
16 

third-nerve paralysis, 

223 

"Dipping', liver enlarge- 
ment detection, 6 7 (J9.tr. 
4.23), 134 

Disseminated intravascu- 
lar coagulation, 200 
Diverticula, 76 
Diverticulitis, 76 
pnenmafnria in, 94 
Dirtiness;, 133,231,232 
in oxygen deficiency, 

187 

qn csri o n s/exumi nation, 
16 

Doctor/patient relation- 
ship 

communication, 1 
psychiatric interview., 
289 

Doppler ukrasound 
dim tionnl, 285 
peiipliexiil vascular dis- 
ease, 186 
Double vision, see 
Diplopia 

Down's syndrome, 337 
central hypotonia, 341 

cars in, 31, 331 
facial features, 332 (Kfe. 

14. 9) 
hair, 34 
tongue in, 47 
'Drop' attacks, 274 
Drug abuse 
behavioural disorders, 
29S 

eh i Idro nfadolescems, 

344 

death due lo, 355 {Fig. 

UJ) 

Drug addicts, gangrene, 

42 (Tig. A. 40) 

Drug cm prions, 37. 38 
desquamation, 39 
Drug history 
elderly, 349 
psychiatric liisrory- 
tiiking, 290 
Drug reactions, 37 
Drugs 

jail nd ire due to, 59 
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Drills (cok;.) 
psychiatric history- 
caking, 290 
thirst due to, 46 
DnrfrcnnK muscular dys- 
trophy, 759 
gait, 244 

‘Gower’ man oeuvre, 244 
{tig. 10.48) 

Duodcnnl nicer, 71-2, 72 

(Fig. 4-27) 

see also Peptic ulcera- 
tion 

barium inr.d, 73 (Eb». 
*1.32) 

haemorrhage 72 (F/g. 
4.28) 

Duodenum, svmproms, 

>4 5 

Dupaytrcu s contracture* 
42 (Frg. 5.3$) 

Dusts, inhalation, 125 
Dwarfism, 34 
causes, 34 
Dysacsrhcsia, 267 
Dysarthria, 214, 215 
queStions/cvn m i natii >n , 
17 

Dyscliczia, 5 6 
Dysdiadncholtirictia. 262 

DystJilcry 

amoebic, 56, 3 17 
diagnosis, 322 
bacillary, 517 
Dysmrtria, 262 
l)vsp!u S ia. +6, 49-50 
jn achahisiu, 5 1 

in bulbar paralysis, 257 
causes, 50 ( liable 4.1) 
in iron deficiency 
anaemia, 194 
oesophageal, 50 
in oesophageal card 
noma, 50 

in pseudobulbar paraly- 
sis 256 

q ucstiotis/e* a m i nation, 

16 

Dysphasia, 214 
nominal, 2 1 5 
Dysphoni*, 214 
Dyspnoea, 104-5, 13 J 
in anaemia, 187 
in asthma, 121 
iu atelectasis (lung col- 
lapse), 124 

hr ea thing movements, 
111 

cardiac, L3L 
in cardie disease, 131, 
134 

in cardiac: failure, 105 
causes, 104-5 


Dyspnoea (cortl.) 

clinical aspects, 104 S 
in emphysema, 125 
everrion inti ud rig, 104, 
105, 131 

newborn infant-s, 330 

( tig. M.fl 

paroxysmal, 172 
nocturnal, 1 05, 131 
at resL, 131 
physiological aspects, 

104 

in pneumorhor.tr, 126 
psychogenic, 105 
m pulmonary fibrosis, 
124 

in pulmonary oedema, 
122 

q uesrions/eva mi nation, 
16 

rare and. depth of respi- 
ration, 110-11 
scnsackm, 104 
in skeletal disorders, 201 
Dysrhythmias, see Cardiac 
arrhythmias 
Dystonia, 242 
Dystrophia myoconicH, 
260 ffay- JO. 7 4) 

Dysurij, 85 

question s/vxamu laiion, 
16 


E 

Ear, 31-2 

Chic loro’s ulcer, 316 
examination, 31-2 
infanlsAoddlecs, 339 
newborn infants, 
331-2 


gouty rophi, 32 (Fig. 

5.13), 21 1 {Pig. 9.336) 
infections, ,31-2 
inner, 230 

inspection and appear- 
ance, 31-2 
irrigation, 232 
a I formations, 31 
noises in, 1 8 
primitive, 33 1 
Eardrum, examination in 
inbmfc/toddlcrs, 339 
1 - a ton-l.am here syndrome, 
261 


Keel tvmuses (bruises), 191 
(Fig. 5-7), 199 
see akn Braising 
lacing Smith- East Asian 
haemorrhagic fever, 
316 (Fig. 13.4) 
infanis/coddlers, 336 


Ivcchyinoscs {bruises) 

{C"Kt.) 

lluil accidental injury in 
children, 336. 337 
(Hgs. 14.14, 14.15) 
Echocardiography, 135 t 
164, 175-6 
2-D, 176, 180 (Figs. 
7.76-7.78) 

aortic valve, 176 (Fig. 
7.69), 178, 179 (Fig. 
7.73) 

vegetations, 180 (Fig. 
7.78) 

echo 'sweep*, 179 
endocarditis, ISO {fag. 
7.77) 

hypertrophic obstructive 
Cardiomyopathy, 1/7 
mitral valve, 
disorders, 157 (Fig. 
7.36). 176-7, 176 
(Fif!. 7.68) 
normal. 176 (big. 

7.68), 177 {Fig. 

7.70) 

prolapse, 178 (Fig. 

7.721 

stenosis, 177, 178 <frg. 
7.51) 

vcj^tutioiis, 180 (Fig. 
7.78) 

M-mode, 176 
normal, 156 (Fig. 7.34), 
179 (F\g. 7.74), 180 
(Fig. 7.76) 
principles and uses, 
175-6 

tricuspid anti pulmonary 
valves, 178 

uraemic pericarditis, 179 

(Fig. 7.75) 

Echolalia, 2 1 5 
Eclampsia, proteinuria, 94 
Ectopic beats, see Hcarc 
Eczema 

see aho Dermatitis 
rash, 57 

varicose veins wirh, 44 
(tig. 3.47) 
Edingcr-WesLphal 
nucleus, 223 
Edrophonium chloride, 
260 

Effort syndrome (da 
Costa’s syndrome), 132, 
133, 173 

Elders— Dan los svndrome, 
191 (Fig. $.9^ 2(13 [Kg. 
9.51 
Id bow 

examination, 204 ( table 
9.2J 


Elbow p-o«r.) 

rheumatoid nodules, 207 
Elderly, 345-52 
features of disease in, 
34? (Table 15.2) 
headaches, 9 
hisrory-taking, 345 50 
drug lnsrory» 549 
fnmilyAocia I, 348 
luiKliuual history', 
348-9, 349 (T<d>le 
15.3) 

history of present con- 
dition. 346-7 
mental ItisLuiy, 3-49-50 
past health, 347-8 
presenting problem, 
346 

symptoms review, 347 
iatrogenic dependency, 
347 

impaired homeostatic 
reserve, 34 7 
multiple pathology, 

346-7 

physical sijpiS, 550-2 
s|Kx.ifa problems, 
351-2 

polv pharmacy in, 347, 
349 

pulse rate, I 37 
purpura, 199 
sudden loss of con- 
sciousness, 10 
thyroid disorders, 304 
Electrocardiogram (F.CCi), 

155, 173-4 
atrial fibrillation, 137 
(Fig. 7.9), 170 (fiifrf. 
7.57 . 7.58) 
atrial flutter, 1 70 (Fig. 
7.59) 

bun dle-h ranch block, 

163 (Fig. 7,48 1, 164 
(Fig. 7.49) 

ectopic beats, 169 {Pigs. 

7.55, 7.56) 
hearr block, 171 (tig. 

7.6 0) 

interpretation. 173-4 
left ventricular hypertro- 
phy, 174 (!% 7.66) 

mitral .stenosis, 166, 16" 

(tig. 7.53) 

myocardial infarction, 
165 (Figs. 7.50-7.52 1 
normal, HO (Fig. 7.16). 
156 (Fig. 7.34), 174 
(%- 7.65) 

pulmonary stenosis, 175 
(Fig. 7.67) 

P wave, 17.3-4 
P-R interval, 173 


/riJsx 


F.loctrora rdioprcint \c<int . ) 
QKS complex, 174 
right ventricular hyper- 
trophy, 175 (Fife. 7.6/1 
sinus arrhythmia, LI/ 

(P*- 7.7) 

T wjvi:, 1 74 
vcnrrtcular (Tropic bears, 
J.i7 (Fig. 7.X\ 

1 'leccnoence plin Ingm phy 
(liliCK 2b 6 7 
epilepsy, 250, 287 ( fig - 
10. W-t) 

Elect rolyics 
homeostasis, 302 .i 
in renal disease, 96 
Elect mm yography, 287 

r.lccrrnphorcsis. 60 
Eleplumtiasis.. 317 (i ; ig. 
13.6) 

Embolism, 132 
cerebral, 275 (lahlr 
10 J\ 

gangrene due to, 12 
pulmonary, see 

Pulmonary embolism 
Emergency hferory-nilcini', 
elderly, 3 16 

Emotional disorders, 299 
Emphysema, 125 
bcealhing in. 111 (Fig. 
6.1.i), 125 

breath ^unds, 118, 125 
chronic bronchitis \vidi» 
121. 125 

heart sounds, J48 

11 lSpeetion/|K.TCUSsioil/ 

auscultation, 125 
restriction expansion of 
chest, 1 1 0 

signs, 123 {Table 6.3) 

suIkuIuucuus, examine 
tion, J t4 
surgical, 51 
1 Empyema, 125 
scars, 109, 110 
6-H) 

Encephalitis 
Japanese, 320 
•mhariirr sclerosing, 241 
Encephalitis letiiargica, 
262 

Endocarditis, bacterial, 
165, 167 

acute glomerulonephritis 
in, 97 

echocardiography, 180 
(Fig. 7 /7) 
rheum a tie, 165 
splinter haemorrhages, 
43, 167 [Fig, 7,54) 
Endocrine disorders, 

30.1-1 3 


Endocrine disorders 

kw/f.J 

diagnosis, .100 
diarrhoea in. 56 
dwarfism due to, 54 
general fiinrrional 
effects, 302 3 
local structural effects, 
300-3 

special investigations, 
113-14 

Endocrine system, 300- H 
assessment, 303 
hiidonivoc.irdi.il fibrosis, 
319 ' 

Endorphins, 6 
Endoscopic retrograde 
cho I angiography 
<ERCP),82, $3\Pigs. 

4. 14, 4.47) 

Endoscopy 
fibreopuc, 
oesophageal, 51 
stomach, 73 
respiratory disease, 129 
Enema, small bowel, 76-7 
I’miphthnlmos, 29, 226 
EntiJmttfbii lHstofytka t 

77,81 
Enteritis, 74 
Entrapment syndromes. 
258 

Eo.Hinoph.ilia, 193 
in rropieal diseases, 3J9, 
321 

tropical pulmonary'. 319 
Eusiiiuphik, 192 
E.panutin, J90 
Ependymoma, 262 
Epididymis, 89 
Epigastric pain. 71 
Epigastric rellex, 250 
Epigastrium, pulsation in, 
134 

Epiglottitis, 340 
Epilepsy, 27.9-81 
convulsions, 279 
differential diagnosis 
from faints, 1 I 
(Table 1.2 ) 

observation and causa- 
tion, 280 

diagnosis, 277, 279 

electroencephalography 
(EEC), 280, 287 (Fig. 
10.10 4) 
focal, 280 

general i zed coti vu I on s 
(grand mall, 1 1. 279 
gum hypertrophy, 47, 

280 (Fig. 10. 97) 
idiopathic, 27V, 280 
Jacksonian, 280 


Epilepsy (c<ru?r.) 
major, 1 l 

muiur, blackouts, 1 1 
minor momentary 
arracks (petit mall, 
279-80 

myoclonic, 280 
postcpilcplic pheiioiu 
ena, 279 

psydiomoLOr, 280 
ra.sTr disorders, 46 
Leiuporal lobe, 11, 280 
Epiphvseal enlargement, 
206 f Fig. 9.10) 
Episcleritis, rheum amid 

arllirilis, 30, 207 )Fig. 
9,15) 

Epstein -Barr virus infec- 
tion, infants, 339 
EpateuFs pearls. 332 
Equilibrium, disturbance, 
sec Balance, loss 
Erb’s palsy, in neonates, 
350, 334 

Erb-Ducheime paralysis, 
257 

E.ruetatioTis, 55 
Erysipelas, rash, 38 
Erythema 

newborn in fours, 331 
palmar, in hepatic cir- 
rhosis, 8(1 ( Pig. 4.41) 
Ervihema gyra ruin repens, 
40 (Fig. .3.32) 

Ervthema marginatum, 
201 

Erythema multi forme, 
buccal mucous fiietfi 

biane in, 49 
Ervrhema nodosum. 38 
(%. .1.25), 44 
Ei ydieiua loxieuni, 331 
Ervthroblasts, 192 
Exydirotyanosis fngidum 
(chilblains), 182 
ErvrhrocyTc sedimentation 
rate, 212 

Eiythropoiesis, detective, 
194-6 

Erythropoietin, decreased 
secretion, 87 
'Eschar 1 , 316 
Escherichia coh 
diarrhoea due to, 317 
pyelonephritis, 99 
Eunuchoidism, 34 
penis and tc&ccs, 41 
Examination, clinical, see 
Physical examination 
Excoriation, 36 
Exercise 

heart murmurs relation- 
ship, 153 


© 


Exercise (cuM.) 
respiratory System 
examination a her, 120 

Exophilulmos, 29 \Fig. 

3.2. 1, 305 

malignant. 305, 306 
(Fig- 12.10) 

Exlrupyraiuidal avsLej.il.. 
236-7 

see /if so Parkinsonism 
lesions, 237. 261-2 
ubtiorjual posture, 24 > 
«;iii in, 242 
rigidity, 244 

Extrinsic allergic alveoli- 
tis, 1 7.5, 179 
Eye, 29-30 
see also entries begin- 
tzing Ocular 

changes after death, 353 
conjugate deviation. 226 
deviation to one side, 

242 

disease, dyjrhyroid, 305 
examination. 29 30 
cause of death, 356 
nifams/coddlers, 538 
"rirtiness in hyptrthy- 
loidisui, 305 
li yperthyn lidisrn > 304 
(Fig. 12..V) 
inspection, 29-30 
mnvenietir.s, see Ocular 
movements 
skew deviation, 262 
symptoms in skeletal 
disorders:, 201 
Eyeball, inspection, 29 
EveliJ 

lag, 304 (Fig. VLS) 
pnf fines*:, 28 
retraction, 304 


F 

Eace 

appearance, 28-33 
colour, 28 
Coiitoiiiuiis, 24Q 
ocebynioses, South-East 
Asian haemorrhagic 
fever, 316 (Fig. 13.4) 
examination. 28-37 
cause of death, 356 
newborn infants, 
331-2 

expression, menral state 
examination, 29 3 
inspection and charac- 
ter isiics, 28 -32 
movements, 32 
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Face (cow/.} 
oedema, 

acute glomerulonephri- 
tis, 97 (%. 5.13) 
(■.‘lugas* disease, 320 
pain, sec racial pain 
palsy, see Facial paralysis 
rigidity, 256 
telangiectases. 37 
3-20) 
weakness, 

dvsrrophia myocomca, 
260 (Fig. 10.74) 
facio-scapulu humeral 
muscular dvsrmphy, 
260 (%. lih73) 
Facial nerve (seventh cra- 
nial), 228-30 
ail atom v and pathway, 

22 R * 

examination, 229 
lesions, 32, 229-30 
Facial pain, 8 (Fig. 1-3) 
symptoms and si^is. 9 
trigeminal nmrulgia, 

228 

Facial paralysis, 21, 228 
lower neuron lesion, 
779-10, 229 (He. 
i0.3D 
partial, 254 
pondne crossed partly 
siss 255 [l if*. 10. 6$) 
upper neuron Irsioi], 229 

{ft*. 10.30), 353 <%. 
10,6S) 

Weber’s syndrome, 254, 
255 {Hi;. 10.67) 

Facies 

abnormal ill infancs/tnd- 
dlcrs, 337 

acromcgalv, 28, 307-8, 
308 (Fig. 12.141 
drug addiction. 28 
mvopathic, 31, 260 \Hg- 

1 0.73a) 

Rirkinsorhsm, 242, 262 
[Fig. 10.77) 

'lalsulic’, 270 
Facio-scapulo humeral 
muscular dystrophy. 

260 

factor Vm deficiency. 200 
Factor IX deficiency, 200 
Faecal fat excretion, 77 
Faecal incoiicincncc, ques- 
ritmsfexn minution, 17 
Faecal occult Hood, 70, 
77 

Faeces, 70-1 
abnormal constituents, 

70-1 

blood, 70- 1_ 7 6 


Faeces (oml. I 
blond (cont.) 
question s/exa m in ati on , 
15 

colour, 70 
consistency, 70 
culture, 77 

diagnosis of ttopiciil dis- 
eases, 322 

urn mi nation, 70-1. 77 
impaction, 56 
intestinal obstruction 
and coHStipiiLiuii, 56 
microscopy, /7 
newborn infants, 331 
odour, 70 
quantity, 70 
rectal examinations, 68 
ulcerative colitis, "5 
F’aget’.s sign, 3 15 
Failure to thrive, 336 
Faint, see Syncope- 
Fa I lot’s tetralogy, 169 
Falls, elderly, .15 1-2 
Family history, 2 -3 
elderly, 348 
psych in rric disorders, 

2.91 {Fig. 11.1) 
Farmers lung, 125, 179 
Fasciculations, 239 
Fat, foec.il excretion, 71, 
77 

Fat, body, irregular distri- 
bution, 35 

Fatigue, in heart disease, 
133 

Fuvisni, 196 
Feet, see Fcnji 
F clcy's syndrome, 193 
Females 
breaching, 1 10 
chest expansion mea- 
surements, 110 
gcnicalin, 4 1 
examination, 89 
pelvic organ examina- 
tion, 90-1 

Fcsrmatior, 242, 213 
Hiible 10.41,261 
Fein I growth, estimation. 
326 

Fetus, dead, iutra uterine 
retention, 200 
Fever 

flushing in, 36 
posture associated, 35 
prolonged jn tropics, 

316 

relapsing, 315 
saddleback, 315 
skeletal disorders, 20 1 
tropical diseases, 315-16 
Fibrin dors, 198-9 


Fibrinogen, 198, 200 
Fibrinolytic system, 199 
Filariasis 

hydrocele and chvluiia, 
319 

lympl mcdeiua, 3 1 7 ( Fig. 
13.6) 

p.irasitacmia, 321 
Fillgcr-chibhing, 43, 10 7 
bronchial carcinoma, 

107 (%. 63) 
bronchieccasis, 122 
cryptogenic alvcoliris, 

125 

malabsorption SvO 

drome, 7*5 

radiography, 107 (fj.Cf. 

6.4) • 

respiratory disease. 106 

Fingers. 4*1—5 
acmmeiiillv, 41 [Fig. 
336) 

examination, 204 {Tahir. 
9,2 1 

newborn infants, 333 
gangrene, 42 
infarction, see Higiral 
infarcts 

Marfan’s syndrome, 41 
(Fig. 337) 

Knyuuud’s phenomenon, 

183 

Fitting, 354 
Fits, .^Convulsions^ 
Seizures 
Flail chcsL, 111 
Flatulence, 55 
(]u esti mi <,/c vamina rion , 
16 

Flcxibililio ecrco, 29.1 
Fluid thrill, 67 8, 68 (Fig. 
4.24) 

Fluorine, tceLli discol- 
oration, 47 
Flushing, 36-7 
Focxor hepatic us, 78 
Folic acid 

deficiency, 19<>-2, 195-6 
causes, 195-6 
impaired absorption, 
195-6 

Foiitiinrlle 

anterior. 331 
abnormalities. 338 
posterior, 331 
Foot 

athetosis, 240 
club (talipes etjuioo- 
vsmisj, .13.1 {Fig. 
14.1?) 

deformities, 44-5 
diabetic ulcer. 259 (Fig. 
10.72) 


Foot (cunt. I 

examination, 204 (Table 
9.21 

elderly, 35 1 

inspection and appear- 
ance, 41-5 
swelling, srr under 
Oedema 

traumatic lesions and 
Ivmphangitis, 43 f Fi$. 
3.421 

tylosis. 5 H big 4.9) 
Forced expiratory flow in 
1 sec (FEV ), 128 
(TM- 6.4) 

forearm, rheumatoid nod - 
ules, 207 

Forehead, wrinkling in 
third -nerve paralvsis. 
7?.4 

Foreiyu body 
cough due i<>, 103 
respiratory tract, 124 
i Fig. 638) 

'Fortilication’ fvripy.n" 
aural, in migraine, 9 
Fosrer Kennedy sign, 218, 
219 

Foville syndrome. 255 
Fractures 

newborn infants, 326 
parhologic:)!, 88, 206 
Fragi lints nssinm, 30 {Fig. 
3.6) 

Franks sign, 1.15 (Fig. 

7.2j 

F'rcnula^ exaininrttion, 
iniaiusAoddleis, .139 
Friction rub, 122, 125 
pericardial, 151, 152 
(%. 7.29), 162 
pleura I, 170,122. 125 
Friedreich’s ataxia, 253, 
271 

gait, 242 

‘Frog’s legs position’, 330 
(Fig. 14.6} 

Frontal bones, bossing, 

33, 357 
Frontal lohe 
abscess, 277 (Ftf, 10.94) 
haemangioma, 281 (Fig. 

10.99) 

signs of space-occupying 
lesinm, 782 i Tahir 
ffl.9), 283 
tumours, 283 
Frostbite, 182 7.S2) 

Functinnnl histfuy, elderly, 
318 9, 349 (Table 7 Of 
Fundus oculi, J90 
Furuncle, African lumbu 
fly causing, 316 


index 


G 

Gfi£ reflex, 233 {Pig. 
10.35) 
low. 334 

Gait, 35-6, 242-4 
abnotinalities, 35-6, 
242, 243 [ iablc- 10.1), 
244 

ataxic (drunken), 242, 
762 

crrcrbellur legions, 242, 
262 

Duchenne muscular dys- 
Trophy, 2.59 
elderly, 35 1-2 
Parkinsonism, 242, 261 
Galactorrhoea, 307 
lit livporbyj-oidism, .305 
<Fig. 12. 9} 
Gallbladder, 61 
carcinoma, 82 
secondary nodules in 
abdominal skin, 62 
(Fig. 1.13) 
colic, 53 [Table 4,2) 
diagnosis of diseases, 
Si-2 

enlargement, 66, 8 3 
inflammation, see 
Cholecystitis 
pain assneiarrd, 82 
palpation, 66 
special jnvcstigutimis, 82 
Gallstones, 82 

investigations, 82 
obstructive jaundice* 59 
Gaminaglutamyl 

transpeptidase {7GT}, 

60 

Gangrene, 36, 42 (Fig. 
3,391 182 
diabetic, 3 12 {1%. 

12.25) 

in drug addicts, 42 {Fig. 
3.40) 

hura arterial remazepam 
causing, 42 (F/g. 3.4 J) 
skin appearance, 42 
roes, 42 [Fig. 3.3 9), 43 
[Vtg. 3,42) 

‘Gas’, see FlaLulence 
Gas exchange, investiga- 
tion s t 127, 128 (Table 
6.4) 

Gasping, 116 
Gastric add, analysis and 
output, 73 

Gastric carcinoma, 54, 72 
aortic pulsation, 63 
barium meal, 73 (tig. 
4.33) 

offensive breach, 49 




Gastric carcinoma (coitf.) 

polypoid, 73 (tig. 4..MJI 
Gastric pain, 54 
Gastric ulcer. 71—2, 72 
(Fig. 4.26) 

see also Peptic ulceration 
barium meal, 73 (Ftg. 
4.J1) 

GaSLMC vanccs, 82 [Fig. 
4.43) 

GasLrin-seeteimg ade- 
noma, 84 
Gastritis, 71 
acute, 7 1 
chronic, 7 1 
vomitus in, 70 
phlegmonous, 71 
Gastrointestinal contents, 
examination, 69-71, 73 
Gastrointestinal disien 
sion, 61, 63 
percussion, 68 
Gastrointestinal infec- 
tions, 74 

Gastrointestinal symp- 
toms, 4 (Table 1.1) 
cardiac disease, 132 
of renal failure, 87 
tropical diseases, 

317-19 

Gastrointestinal tract, 
46-84 

Gastro-oesophageal 
reflux, 51 
Gaze 

conjugate deviation, 226 
skew deviation. 262 
Genitalia 

development, adolescent 
boys, 341 (Table 14.6) 
examination, 89 
iufauisAoddlers. 340 
newborn infants, 333 
inspection and appear- 
ance, 41 

Getiitiil infantilism* 41 
Genito-urinary system 
see also Genitalia 
Urinary tract 
physical signs. and exam- 
ination, 88-97 
tropical diseases, 

319-20 

Genu recur varum, 242 
Geographical history, 
tropical diseases, 324 
(Fig. 13.14) 

(iwUtional age 
assessment, 326, 32-9 
(Fig. 14.2) 

Dubowicz, 326 
neurological criteria, 
327 (fig. 14.1) 


Gestational age (co*n.) 
assessment (cotiL) 
physical critcrin, 328 
{Table 14.2) 

large-for-gcstational age, 
326, 329 (Tigi. 74.3, 
14.4) 

small for iuhuils, 526 
Giant-cell arteritis, 184 
headache, 9-1 0 
‘Giants of geriatrics’, 346 
[Table 15.1) 

Qiardia bitesthialis, 317 
Giganusm, 34 
Gilbrrtis syndrome, 57 
Gingival hyperplasia, 339 
Gingivitis. 47 
infanrs/toddlcrs, 339 
Glandular fever, 188 
cervical lymph node 
enlargement, 33 
rash, 37 

Glasgow Coma Seale, 2 13 
(TrtWc 10.1) 

Glaucoma, 29 
Globulin, scrum, 60 
Glomerular diseases, 97 
Glomerular filrmtinn rate, 
85, 87, 96 
Glomcru I on ephritis 
acute, 97 (fig. 3.13) 
oedema, 87 
pain, 86 

jncsirigiocapillary, 98 
minimal change, 98 
rapidly progressive, 98 
Glossitis* 195 (tig. fi.11), 

1 96 

Glossopharyngeal nerve 
(ninth cranial), 232-3 
Glucose, in urine, test, 93 
Glucose 6-pliospbate 
dehydrogenase defi- 
ciency, 196 

Glucose tolerance rest, 

313 

Clue Slliflulg, 541 
Gluten enteropathy, see 
Coeliac disease 
Gnathostomiasis, .316 
Goiice, 53 (Fig. 3.16)* 300 
(%- 12.. 1) 

childrcu/adolcsceiits, 

344 [Fig. 14.22) 
newborn infants, 332. 
relroiildiual, 300 - 1 
toxic multinodular, 306 
Gonadotrophin, defi- 
ciency, 306, .307 
Gonads 

see also Genitalia: Testes 
defects, 311 
investigations, 314 



Goniometer, 20.3, 201 
{tig.. 9*6) 

( ioodpasturr’s syndrome. 

98 

CtiuL 45,210-H 
investigations, 211,212 
joints involved, 203 
(Table 9.1) 
tophi, 32 (Fig. .5.23) 
Grade's sign, 304 (fig. 
12.5 > 

Grand mal (gen cm bred 
convulsions), 279 
Granulocytes (granular 
cells), 192-3 
incrcasc/dccrrosr, 193 
Granuloma 

nasal, 31(Fig. 3.9), 108 
umbilical, 352 
Wr "metis, 31 (Tig. 3.9) 
Grasp reflex, 25 1 ., 334 
ucunatiiJ, 530 (Tig. 11.7) 
persistence, 340 
Grave’s disease, 305, 306 
Great auricular nerve* lep- 
rosy, 320 (Fig. 13.10) 
Growth, 325 
abnormalities, 302 
accelerated, 302 
assessment., 502 
intimcs/toddlcrs, 334-6 
intrauterine retardation, 
32.6, 329 
dispiupoiLioiial 
(asymmetrical), 

326, 329 

proportional (symmet- 
rical). 376 

spurts in adolescence, 
344 

Growth hormone 
deficiency, 302* 307 
height chans for diag- 
nosis. 342-3 (Fig. 
14.20) 

hypersecretion, 307 
Grunting, newborn 
infants, 330 
'Guarding, 7, 64-5 
Gui I la in-Ha nr svndrome, 

258 

Cumin us, 38 
Guins, 47 

bleeding, 200 {Fig. 8. ? 7) 
blur line in lead poison- 
ing, 47, 190, 339 
disorders, 47 
examination, 47 
in fa ntsAnddlcrs, 339 
hypertrophy, 47, 190 
(Fig. 3.6) 

in epilepsy, 280 (Fig. 
10.07), 339 



C/i.M)fcooa«:lr Symplont* and Signs in Clinical MookAw 


Gums (conM 
spontaneous bleeding, 
190 

Gvua ec< >m u.stia. 31 1 [Fig. 
'j2.22),344 

H 

Habit-spasms, 240 
] hemangioma 
cavemans, s-r.r Cavernous 
haemangioma 
frontal lobe, 2X l iKg. 
10.99 I 

newborn infants, 331 
Hneiiiarlhroses, 1X7, 2<K) 
Haimatetncsi.s, >4-5 
diagnosis, 104 [Tabk 
6.U 

q uestioua/cx a m i nn fit >n. 
19 

rro pica! diseases* 31/ 

I hematological disorders 
diagnosis. 194-200 
splenic enlargement, 190 
symptonWsigns, 187 91 
I hematological features, 
Tropical Hi.srasrs, 321 
Haemaicuna 
birth trauma causing, 
326 

suhdutnl, 2/6, 277 f Hf*. 
S0.9S) 

I factual uri a, 94 
questions Ax;* min :iti u 1 1, 
1.5 

recurrent, 9/ 
terminal, schisrnsnmia- 
sjs, 3 1 9 

Hacmobilinibin, 57 
J laermjchromacosis, 311 
cirrhosis doe to, 79 
pigmentation, 36 
1 Igcmodiiilysis, 101 
Haemoglobin. 192 
deficiency, 18“ 
desaru rated, 106 
muaii cell (MCHl, 191 
Haemolysis, 194, 195, 

196 

prphrpatic (haemolytic) 
jaundice. 57 

Haemolytic anaemia, 58. 
196-7 

auto immune, 196, 197 
bossing of frontal Hones, 
337 

Haemophilia, 187, 200 
Haemophilus mftuenzae, 
Truminjpti’i, 272 
Haemopoictic system, 

IS 7-200 

Haemoptysis, 1 04 


Haetnupiysij. (cowfi 
branchial carcinoma. 

122 

causes, 104 
diagnosis, 104 [ table 
6.D 

q ucstions/ex a m i nation, 
15 

Haemorrhage*, I 87 
see also Bleeding 
in acute inyeluHlastic 
leukaemia, 197 
anaemia after. 194 
anaemia causing, 50, 

187 

birrh trauma, 326 
corehral. see Cerebral 
haemorrhage 
conjunctival, 29 30 
m disseminated intriwds 
cutor coagulation, 200 
duodenal nicer, 72 fFttf. 
7.28) 

in haemophilia, 200 
intracranial, see 
Intracranial haemor- 
rhage 

mucous membrane, 48, 
2O0 [Fig. S.17) 
occult, anaemia M, 194 
oesophageal, 50 
peptic ulceration, 71, 72 

[Ftg. 4.28 ) 

in purpura, 199 
retinal, Sts? Retinal 
haemorrhage 
splinter (nails), 43 (F/g. 

3.45), 16? {Fig. 7.54) 
subarachnoid, see 
Subarachnoid haem- 
orrhage 

subconjunctival, 
Subooniunctival 
haemorrhage 
subcorneal, 222 [Fig. 
10.17 ) 

vitreous* 220 
I Ine.morrhagic diseases, 
198-700 

haemauiria in. 94 
Haemorrhagic lever 
South- base Asian, 316 
, (%- 1L4) 
v i ra I , bleeding, 317 
Haemostasis, 198-9 
Hair 

character and distribu- 
tion, 34 
loss, 54 

hypopituitarism, 306 
[Fig. 12.11) 

pubic, 341 [Table 14,4). 
344 


Hair [cout.) 
pubic (cortt.) 
failure to develop, 41 
Malluciiuiious, 2 13, 794 
auditory, 294 
hypnagogic, 28 1 
sensory', 11, 2X0 
tactile. 294 
visual, 294 
1 land 

see rifcf) lingers 
athetosis. 240 
carpal tunnel syndrome. 
258 

carpopedal spasm, all, 
312 

claw, 24 1 (fig. 10.44). 
237 

"nngrene, 42 
gour, 711 [Fig. 9.2 to) 
Hcherdeu’s nudes. 42, 
201. 210 {fig'- 9.21) 
inspection and appear- 
ance, 41-5 
joint disorders, 47 
mnsdu wasting, 105 
( Fig. 6.2), 239 (Fig. 

) 0.42). 25" 

Kav Hand's phenomenon, 
183-4 

rheumatoid arthritis, 

208 [Fig. 9.1 6) 
ihcumatoid nodules, 
207 

scleroderma, l X2 l Fig. 
7.81) 

■din pc, 41-2 
‘succulent’, 269 (fig. 

10. .87) 
tetany, 311 
thickening of skin m 
tylosis, 51 

trauma lie lesions and 
lymphangitis, -13 (fig. 

1.421 

tremors* 43 
ulnar nerve paralysis* 
520 (Fig. 13.9) 

Hand grip, 245 
I lit rri son’s suleus, 1 1 1, 

33" 

I laxhittiotu’s disease, 306 

Head 

abnormalities, 33 
cause of death decermi- 
ujiiun, 355 

circumference, 326, 329 
mfants/toddlcrs* 336 
deviation to one side, 

24 2 

enlargement, 33 
examination, 33 
newborn infants. 331 


Head (twit.) 
injury, olfactory nerve 
injury, 216 

nodular irregularities, 33 
uuises in, 18 
oceipito frontal circum- 
ference, 338 
retraction, 27 l (Fig. 
f 0.87) 

jiieiimgeal irritation, 
27! (fig. If). 57) 
subarachnoid haemor- 
rhage, 2~5 
tremors* 740 
ip Friedreich's ataxia, 

271 

J lendaclie, 8-10, 8 (Fig. 

age of onset, 9 
associated sympion is, 9 
‘bursting’, 126 
ill cardiac disease, 133 
eauscs, 8 9 

in cyanosis* 106 

diagnosis, 9-10 
rests, 10 

exLE.au. aiiio l, .9-10 
causes, 8 
frontal, 9 
in hypertension, X 
in hypopituitarism, 308 
inc reuse J itiliacumiul 
pressure, 271, 2X1 
intracranial, 9 
causes* 8, 9 
in ineitiugism. 773 
occipital, S, 9 
psychogenic, 9 
site and periodicity, 9 
lensiOUj 8, 9 
‘Wiicerhanitnec (collaps- 
ing) pulse* 140 

1 lea ring 

bonexon ducted and lir* 
conducted, 231 
changes in facial nerve 
lesions, 228 
impairment, 

kLu Deafness 
elderly, 351 
tests, 250, 28 1 
infanfs/mddlers, 339 

Hearr 

abnormal pulsaliotis, 

145 

apex beat, 146 
displacement, 146 
normal character, 146 
position, 109, 1 13 
auscultation, 145. 147, 
148, 338 

mfaiii&Aud dlers, 338 
calcification, 163 




Heart icotit,) 
cut fief erization. 180—1, 

I 8 I (figs. 7.79, 7.,S'm 
dilatation, H6-7 
see also Heart, enlarge- 
ment 

disease, see I learr disease 
displacement, 109 
ectopic beats, see under 
Cardiac arrhythmias 
effort syndrome, J32, 

133, 173 

enlargement, 1 4fi — 7 
see also Acria^ 
Ventricular hyprrrm- 
pby 

aortic in com pur mice, 

167 

myocardial disease, 

164 

pulsation, 14.5 
tropical diseases, 338 
valvular disease, 167 
evil mi nation, 1 4.S 
hii'axusAoddlers, 338 
newborn infants, 332 
failure, see Heart failure 
function disorders, 

£69 71 

gallop rhvthm, 149, 130 
(F*./>/) 
hypertrophy, 146 
see also Ac fia; 

VenLricuhir hypertro 

phy 

impulse, see Cardiac 
impulse 
inspection, 145 
iulracardiac pressure, 

180 

left-to-right shunts, 168 
murmurs, ter. Hrnrr 
murmurs 
pacemakers, 169 
palpation. 145-7 
infants/toddlers, 338 
percussion, 145 
position, 109 
pulsation, abnormal, 

145 

r.ite, pulse rate compari- 
son, 137 

right-to-left .shunts, 106 
size estimation, 145 
structural defects, 

162-73 
Thrills, 147 
inhmts/codtHcrs, 338 
Heartbeat, awareness of, 
131 

Hean block 
sec also Rimdle-b ranch 
block 


"i- :i:t*tut!*o 


Heart block (rowf.l 
bradycardia, 171 
complete, 133, 171 [Tig. 
7.6/ ) 

partial, 171 {Fig, 7.60 ) 

I Icartbum, 55 
I I core disease 
we also Cardiovascular 
system 

abdominal signs, 1 34 
aeriological pointers, 

134, 135 [Table 7.1 \ 

congenital, see 

Congcnical heart dis- 
ease 

cyanosis, 134 
diagnosis, 162-73 
functional. It 9-71 
oedema in, 133—4 
physical signs and exam- 
ination, 133 5 
respiratory distress in, 
134 

special investigations^ 

135, 173-81 
structural defects, 
162-73 

symptoms, 1.31-3 
HeiUi fidhue. 169, 172 3 
cerebral symptoms, 133 
congestive, see 

( loTigrstivr heart fail- 
ure 

dyspnoea, 10.5, 131 
gastrointestinal symp- 
toms, 132 

Irfr ventricular, 122, 172 
liver enlargement hi, 66 
in myocardial infarction, 

164 

orthopnoea, 131 
pleural rthision, 1 75 
proteinuria, .94 
right ventricular, 172-3 
in tropics, 3 19 
urinary symptoms, 86, 

133 

Heart murmurs, J45, 147, 
150-1, 1.V2-62 
see also I lean sounds 
at aortic area, 1 57— S 
diasLolic, 158 (fq». 
7.5,9} 

systolic, 15 7-8, 158 
{Tig. 737) 
aortic regurgitation 
(diastolic), 153, 158 
{Fig. 7.38), 167 
features,, (Table 
7.4) 

aurtic stenosis (midsvs- 

tolic), 155, 157-8! 158 
[Fig. 737), 167 


Heart murmurs [cont. \ 
features. 159 (Table 
7.4) 

atrial septal deiecL, 168, 
338 

A ust i n— 1*1 in t, 1 55—6, 

156 {%. 7.31), 167 
bruit tie dulble, 161 
7.46), 162 

nr cardiac apex, 154-7 
diastolic, 155-6, 156 
7J3), 157 
{Tiffs. 7.35, 7.36) 
pansystohe, 155 
presystolu, 157 
systolic. 154-5, 154 
(Kg. 7.51}, J 55 (Fig. 
7.321 

causes, 153-4 
character, 153 
congenital bean disease. 

160-2, 160 ftt*. 7,45) 
diastohe, 142, 152, 1.54 
rarlv, 158, 159(7466? 

7.4.1 

mid-late. 156-7, 159 
(Table 7.4 1 

direcrion of spread, 153 
distribution. 153 
Oaharn Stccll, 160 
infancs/roddlcrs, 338 
inxmcrtit, 153 
lure systolic murmur 
syndrome, 1.55 
mitral regurgitation 
(pansysiohc), 153, 
154-5, 167 
ECG, 154 (Frg. 7JI) 
features, 159 {Table 

7.4) 

phonogram, 155 {Tiff. 
7.13) 

mitral stenosis (dias- 
tolic), 155-7, 166 
HCG/PCG and echocar- 
diogram, 157 ( Tiffs. 
7.35. 7.36) 

features, 159 (Table 

/A) 

newborn infanrs, 332 
organic (significant), 153 
pausyslolic, 168 
parent ductus arteriosus, 
161 </\fe. 7.451, 

168-9, 338 
phunocuidiugiapliy. 

1 52-3 

presystohe, 149 {Tift. 
7.26) 

propagation to periph- 
eral vessels, 142 
ar pulmonary' area, 
1.59-60 


Heart murmurs [eontA 
at pulmonary area 
(canr. ) 

Jiastolic, 160 
svsrolic, 159 (Ft#. 

7.39) 

pulmonary STcnosis, 

155, 160 ifig. 7.43) 
ix'spiration/posturc/excr- 
cisc relationship, 153 
s vsto lie, J 3 9 [t igs. 7.13 , 
' 7.14). 142, 152. 153 
midsysmlie, 1 57, 1 59 
{ Table /A) 
newborn infants, 332 
pausysloln. . £55, 159 
{Table 7.1) 

timing, 152 |Ft.<>. /.JO) 
trieuspid area, 1 60 {Tigs. 

7.4 J, 7.47) 
venous hum, 338 
ventricular septal 
defects, 160 (Jag. 
7.43), 1 68, 338 
pJionocardiograoi, 1 61 
[Fix- 7-44) 

Heart sounds, 147-52, 

149 (%. 7.25) 
see also Heart nuu’muis 
additional, 150-1 
in djascolc, 1>1 (Table 
7.3) 

differential diagnosis of 
dcuLb, 353 
diminution. 148-9 
K(.X»/ech< >cardi< >gra- 
phyYphonora rdiogra - 
phy, 156 {Tig. 7.34) 
ejcelion click, 150, 151 
{Table ~ 3) 
exaggeration, 148 
first, 148, 151 (Tr7Wc 
7.3) 

ill pericardial effusion, 
162 

fourth, 148, 151 [Table 
7.3 j 

gallop rhvthm, 14.9, liO 
(Hfc. 7.27) 

i n hi n t.s/rodd lc i s , 3 5 8 
luidsyslolie clicks, 150, 
151 {Fig. 7.28), 151 
'{Table YJ) 
normal rhythm, 148 
opening 5 nap. 1 49, 151 
(Table 7.3) 

reversed splitting, 149 
second, 148, 151 {Table 
7.3} 

Splitting, 149, 15 I 
[Table 7.3) 
summation gallop 
rhyrhm, 150 




CtembQrtaip's Symptom nod Signs in Meet/chic 


Heart sounds (lomJ.) 
in systole, 151 ffflbk 
7.3) 

third, 148, HI [Tahir 
7.3) 

in valvular disease, 166 
|W;/r 7.6) 

Heart valves, 165-7 
see afeo Aortic valve; 
Mitral valve; 
Pulmonary valve; 
Tricuspid valve 
diagnosis, 165-6 
incoinpercnce/rugurgiia 
tion, 16.5 
stenosis, 165 
Heat 

intolerance in hyperthy- 
roidism, 3U3 
locah effects in cyanosis, 
107 [Table. 6.2) 
Heberden's nodes, 42. 

201,210 [Fix. 9.21) 
ITccl-to-k-nec test, 253 
[Fig. 10.65} 

Height. 34 
abnormalities, 34 
charts^ growth hormone 
deficiency diagnosis, 
342-5 (Fig. 14.20 ) 
loss, ill osCcopotosi.s, 
206 

measurement, 34 
ixifauis/iCMidlc'r.s, 336 
(Fig. 14.13) 
in puberty, 341 
1 lelieobacter pylon infec- 
tion, 71, 7.3 
detection, 73 

Helminths, detection, 322 
1 lem angioma, frontal, 

281 [Fig. 10.79) 
Hemhirijiesthc.sia, 26.5 
cerebral thrombosis 
causing, 274 
Hemianopia, 221, 274, 
302 

binasal, 221 
bitemporal, 221 [Fig. 
12 '/) 

heteronymous, 221 
homonymous, 221 (Fig. 
10.14) 

internal capsule haem- 
orrhage, 254 
occipital infarction 
causing, 274 
intrai:ra.iiial space-occu- 
pying lesions, 28.3 
middle cerebral arccry 
[•hi-nmhofus, 274 
posterior cerebral artery 
occlusion, 274 


Tlemianopia <co«r.) 

‘quad ran ric\ 221 , 222 

[Fig. 10.17) 
Hemiballi.smus, 240 
I femiparcsis, 237 
intracerebral haemor- 
rhage causing* 275 
Hemiplegia, 257, 254-5 
[Fig. 10,661 
afhrtosis in, 240 
causes, 254, 255 
cerebral iluoiubosis 

causing, 274 
coma with, 1.5 
complete, 754 
definitions, 237, 245 
gait, 242, 243 (frg- 
10.46) 
pustoie, 241 
upper neuron lesions, 
241,254-5 
localization, 254-5 
Hcnoch-hchbulein pur- 
pura, 99 {Fig. 5. 15}, 

199 

acme glomerulonephritis 
in* 97 

Hepatic cirrhosis, see 
Cirrhosis of liver 
[ lepatic failure, chronic, 
hair loss, 34 
Heparic fibrosis, 79 
Hepatic necrosis, 79 
acute, 78 
I lepatitis 
chronic acrive, 79 
fulminating, 78 
viral* 78 
jaundice in, 59 
I leparobilirubin, 57 
Hepatocellular failure, 79 
[Table 4.7), 80 
Hepatocellular function 
tests, 60 
1 Tepatoma, 66 
Hepatomegaly, see Liver, 
enlargement 
He pacosplcnoinegaly, 
intrauterine mfcctiotis, 
326 

Hereditary haemorrhagic 

telangiectasia* 54 (Ft£. 
4.10) 

Hereditary spherocytosis, 
58, 196, 197 
Hernia, 65 
diaphragmatic, .332 
hiatus, see Hiatus hernia 
irguinnl, 333 
uiobilical, 340 
Hernial rings, examina- 
tion, 68 

Heroin sniffing, 344 


Herpes, geniculate, 230 
(Fig. 1 0.33) 

Herpes simplex 
cold sores, 50-1, 30 

mm 37 

genital, 4 1 
Herpes Stomatitis* 
infaiiK/ioddlcrs* 339 
Herprs zoster, 37-8, 38 
[tig. 3,25), 277 
ophthalmic, 228 [Fig. 
10.29) 

pain, 266 

pinna of car, 7.30 [big. 
10.33) 

root pain and haunior 
rhagic vesicles, 266 
(Fig. 10 .HI) 

Hertcl's cxophthalmomr- 
ter, 305 

I liatus hernia, 50* 51, 72 
dicst pair, 132 

Hip 

conger iral dislocation, 
353 (htg. 14.10) 
examination, 2<K ( fable 

9.2) 

newborn infants, 333 
[Fig. 14. W) 
Hippocratic rattle, 120 
Hirschsprung's disease, 

351 

Hirsutism, 34 [Fig. 3.17) 
Cushing's svndromc, 

309, .310' [Fig. 11.21) 
Histamine, pain causa- 
tion, 6 

] I i story taking, L-4, 20 
antecedent history', 2-3, 
20 1 

elderly, 3-15 50 
emergency* elderly, 346 
example* 25—4 
infants nod toddlers. 334 
presenting problem, 1-2 
elderly, .346 
psychiatric disorders, 
289-93 

refolding, ?.0-l 
tropical diseases, 3 15, 
324 (pig, 13.14) 

I II V infection 
see also AIDS 
diarrhoea, 317 
encephalopathy, 320 

pericarditis, 319 
respiratory symptoms in 
iropics, 319 

skin manifestations, 3 1 6 
H l.A B27 ancigen. 21 2 
Hoarseness, 105, 233 
Hodgkin's disease, 1 9 H 
bone metastases, 207 


Hodgkin's Jisease {<'07?r.J 
B’ symptoms, 198 
digital infarction, 19S 
(Fig. 8J3) 
flushing in, 36 
Hoffmann's sign, 24 9 _ 

I Ionian's sign, 45, 185 
Hookworms, 7 1 
creeping eruptions, 316 
respiratory symptoms, 
319 

Hormones, 300 
ectopic secretion, 300, 
510 

f lornct's syndrome, 105 
(Fig. 4.2 i, 126,226, 

227 (Fig. 10.2fi) 

Hot flushes’, 36 
'Hunger pains', 7'1 
I Inn net's nicer, 102 
Himiington’s chorea, 

240 I 

Hutchinsonian teeth, 47 
1 lydafkl cysts, lung, 319 
Hydrancnrcphaly, 337 
Hydrocele* 89, 533 
Banctrofoao filariasis* 
319 

Hydrocephalus* 33, 283, 
336, 337 

Hydrochloric add, 73 
I lydrocortisonc, see 
Cnrrisol 

Hydronephrosis* 96 (H:f. 
5.121 100, (Fig. 5J7) 
pain, 86 

tropical diseases, 319 
5 I Ivdroxytryptamine, 
pain causation, 6 
Hymen* imperforate, 9 1 
I lyperacusis, 228 
T Typrradrmalism, 309-10 
HyperaeslhcsH , 7, 267 
cutaneous, abdominal, 
64 

I lyperaldosteromsm, pri- 

mary. 310 

I I yperb i I irubinaeni ia . 
unconjiigatcd, 57 

I lypercalcacmia, 3l2 
vomiting, 52 
Hypercapnia, 106 
Hypercarbia 
diagnosis of death, 354 
flushing in, 36 
Hy pci extensibility, 203 
(Fig. 9.5) 

Hypcrglycaeima* 31 2 
TTy[K‘rimulinism, 31 3 
Hypernephroma, 100-1 
Hyperparathyroidism, 

312 

renal calculi, 100 


index 


] ] y pcrpituitirism, 30 /-8 
ncri£>lnj;ical diagnosis, 
SOS 

Ilypcrpnoea, 110 
Hy perpro I acci nac in ia , 

307, 308,313 
Hypertension 
clinical pointers, 135 
l 't 'abte Y.i) 
diagnosis, 183 
headache. S 
in I icarl disease in trap 

ic>, 319 

malignant (accelerated - !, 
98, \ to [Fig. 7.84) 
papil I oedema, 218 
in nephrotic syndrome, 
98 

renal. 98 

retinopaihv, 219, 220 
<%. 10 Jl) 
symptoms in renal dis- 
ease., 87 
ty'SltllULf LSJ 
TTypcTfhyroidism, 303—4 
tee also Thyrotoxicosis 

arfioloipeal diagnosis, 

305-6 

‘a pathetic’, 304 (Krg. 

J2.6) 

exophthalmos, 29, 305 
eye signs, 29, 304 ( F/g. 

12.5), 305 
flushing, 36 
posture in, 35 
sweatiii g, 36 
tremors, 240 
Hypertonia, 244 
Hypertrophic obstructive 
Ca rdiomv opathy 
echocardiography, 177 
pulse, 141 (fr*. 7.20) 

1 IypcrtTophic pulmonary 
<xsieoarihroparhy, 107 
E lypervenrilation. 87, 105 

Kussmaul^ breathing, 

1 16 

Hypoadronalism. 308-9 
Hvpo.iesrhesi;), 267 
Hypoalhuminaennia, in 
uepluolic syndrome, 98 
Hypocilcacmia, 205;, 31 1 
cataracts, 30 
H y pochomfri urn, 60 (Fig. 
4.11) 

Hypochromic cells, 192 
Hypofi brin ogma cmia, 

200 

I lypugnstric pain, 6 
Hypoglossal nerve 

(twelfth cranial), 233-4 
palsy, 233 (FVg. 249) 

E lypoglycaemia. 31 2 


I lypofclyccmia ftrottf.) 
newborn infants, 326 
skin in, 36 
spontaneous, 83 
Hypogonadism. 302, 306', 
307, 31 1 
hands, 4 1 
1 lypolactasia, 76 
Hypoparathyroidism, 
511-12 

Hypopituitarism, 306-7 
actiological diagnosis, 

308 

anterior, hair loss, 34, 
306 

penis auJ Lesles, 41 
Hypoprolactinaemia, 308 
1 J vpoprooci naem i a, 
pleurnl effusion, 125 
Hypospadias, 333 
Hypotension, 351 
Hypothalamus, 306, 308 
J lypnthermia, differenti.il 
diagnosis of death, 353 
Hypothyroidism, 304-5, 
505 i 2,/, 12.8) 

st sv? alto \1yxoedema 
aetiologkal diagnosis, 
306 

congcnical, 337 
facial appearance, 28 

Ffc *-») 

galacLorchoea, 305 (Fjg. 

72,9) 
hair, 34 

knee jerks, 247, 248 

m »«.«) 

Jips and nose, 31 
penis anti testes, 41 
pigmentation, 36 (/ r />. 

3,196) 
skin, 36, 37 
small stature, 34 
weight increase, .35 
1 Ivporonia, 245 
cerebellar lesions, 262 
infants, 34 1 
newborn infants, 334 

(Kte M.12> 

tabes, 242 
Hypoxia 
death, ,453 
dyspnoea, 105 
emphysema, 125 
symptoms, 106 
Hysteria, gait in, 244 
Hysterical fits, 281 

I 

Icterus, 191 
Ileitis, regional, see 
Crohn 5; disease 


Iliac fossa, kidney' 
implant, 101 (F/£. 5.79) 
Iliac veins, enlarged, 62 
Illusions, 294 
Immunoglobulin A (IgA), 
mesangial deposition, 

97 

immunoglobulin t <lg£>, 

129 

Immunological resn, in 
respiratory disease, 129 
ImpeLigu, 39 (Frg. 3.28) 
Incontinence 
see Urinary incontinence 
qursrinns/rvn mi nnf i< >n. 
17 

Indigestion 
persistent in stomach 
carcinoma, 72 
qu esri ons/e va mi n a rion, 
17 

Infantile paralysis, see 
Poliomyelitis {infantile 
paralysis) 

Infantilism, genital, 41 
Infants 

see also Newborn 
infants 

cxaminaLimi, 334 4 1 
general, 336-8 
specific, 338-41 
floppy. 334 (Pig. 74. J 2), 
341 

growth and develop- 
ment, 334, 335-6 
milestones, 335 {{able 
74.3) 

noii-accideiiLal injury, 

336, 337 (Fjgs. 14.14, 
74.75), 339 

Infectious mononucleosis, 
see Glandular fever 
Infective arthritis:, see 
Arthritis, infective 
Infective endocarditis, sec 
Endocarditis, bacterial 
Inferior vena cava 
obstruction, 62 (Fig, 

4.7 7) 

thrombosis, 62 
lulijituclear cranial nerve 
lesion 5k 215 
Inguinal henua, 335 
Inxeut hires, lymphnngirts 
After, 186 (Fig. 7.$9j 
Insight, itiLn illnesses, 296 
Inspection, 4-5, 28-45 

scs also specific systems 

Instruments, tor clinical 
examination, 5 (FVg./.2j 
Insulin-seccering tumours, 
83, 313 
diagnosis, 3 14 


Insulin tolerance test, 3 13 
Intelligence, 213 
Intensive therapy unir, 
354 [H S . I6.t ) 
Intention tremor, set 
Tremors, intention 
Intermittent claudicaiion. 
183, 304 

Inruma.1 capsule, 234, 235 
(Pig. JO. 40) 

haemorrhage involving, 
274 

lesions, 254, 268 
ihrom hosts, hemiplegia, 
254 

Inlet peduncular space, 
rumours, 255 
lntcrphalangeal joints 
goucy rophi, 21 1 (Fig. 
9,?3a) 

usLeoarttirilis, 210 
Interviews wfirh patienc, 1 
Intestine, 55—6 
large. 53 \Tablc 4,2) 
see also Colon 
diagnosis of disease, 
75-7 

investigations. 76-7 
obstruction, 53 (Pubic 
4.2), 63-4 
p:un, 55-6 
obstruction. 64 
coiislipaliun, 56 
diagnosis, 76 
offensive breath, 49 
partial, 56 
strangulation of her- 
nias, 68 

vomiting, 53, 70 
pain, 55-6 
peristalsis. 63—4 
small, sec Small intestine 
symptoms related, 55-6 
cdangicciasia, 54 (big. 
4.10) 

Intracerebral liaemor 
rhage, 274-5, 275 ( Pig. 
1 0. 92; l able 10./) 
see also Cerebral haem- 
orrhage 

Intracraiiial abscess, 32 
Intracranial haemorrhage, 
274, 27.5 (iM 10. 7), 
276 

SCC dhv Cerebral haem 
orrhage 

in sickle cell disease, 197 

ViS- 

Intracranial pressure, 
raised 

bradycardia, 282 
convulsions, 282 
headache, 8, 9, 271, 281 


Chamberlain's Sy.mproms un<J $>y<K in Clinical Medicine 


Intracranial press me 

(Mitt.) 

him bar puncture and, 

285 

mental changes, 782 
papillocdecna, 218, 282 
in pituitary' turnouts, 

302 

rtrspiraioiv arrhythmias, 
282 

KYiripLOim and siyzns, 

' 271, 281-2 
vomiting, 52, 271 , 28 1 
Inna cranial space occupy- 
ing lesions, 281—4 
diagnosis, 279 
headache, 8 

SvmptQUiv and signs, 

' 281^1 

focal signs, 282^1, 282 
(Table if 0.9) 

Intramedullary rumnnrs, 
270 

Intruth oraoe pressure, 
increased, 143 
IntraLhoracic tumours, 
cough, 103 

Intrauterine growth retar- 
dation, 326, 32V 
Tn Lea venous pyelography 

(IVP; urography 1VU), 
95 (Fi*. S.lt) 
fiirrinsic factor, deficiency, 
195 

Tri^, abnormalities. 30 
atrophy, 30 
Iritis, 30 
Iron 

deficiency, 1 94 
deposition in hacmochm- 
matosis, 7V 

Iron deficiency anaemia, 
192, 194-6' 
nails, 4.1 

symptoms, 194-5, 19.5 
(Fix. S. W) 

Irradiation 

pigmentation due CO, 36 
telangiectasia nfrer, 40 
(Ftg.3.31) 

Ischaemic foot, 182 {F/g. 
7.83) 

Isbihara charts, 21 6, 2 17 

(Fjg. 2 0.5} 

Islet cell tumours, 313 
Itching, see Pruritus 
Ivy technique, 199 


Jacksonian fits, 254 
Japanese encephalitis, 
delirium and coma, 320 


jaundice, 57-9, 80 tFig. 
4,38) 

biochemical rests, 

.59- -60, 60 {Table 4.4) 
cholestatic, 59 
common hilc duct 
ubil ruction causing 
82 

differential diagnosis, 58 
(! able 4.3) 

gallbladder enlargement, 
66 

hepatocellular, 58 9, 58 
[Table 4.1) 
biochemical tests, 

59 -60, 60 [Tahir. 

4A) 

newborn infants, 330- 1 
in pancreatic carcinoma, 

83 

posthepalie (obstructive), 
>8 (Table 4,3}, 59 
haemolytic anaemia 
association, 197 
preheputic f haemolytic), 

57, 58 {Table 4.3), 59 
haemolytic anaemia. 
196 

q uesi i uus/txamifl a ti on, 
19 

.sclera ill, 28 

skin appearance, 58, 59 

(%. 4.1?.) 
rongue in, 47 
tropical diseases, 317 
urine tests, 59-60, 60 
(Table 4.4) 
viral hepatitis, 78 
Jaw, examine lion, 204 
(Table 9.2) 
law jerk, 228, 249 
20.5#). 2.56 
Jejimul biopsy, 77 
Joints 

see also individual joint* 
cracking/crcaking, 201 
diseases. 207-1 1 
degenerative, 2l0 
hands, 42 

inflammatory, 207-10 

investigation!;, 211-1 2 

lower limbs, 45 

metabolic, 210 11 

erosions, 212 {F/g. 9.24) 
inspection, 202-3 
movements, 
abnormal, 203 
examination, 203 4, 
204 (Table 9.2) 
lack/a b^cuce, 203 
sensation, 267 
palpation, 203 
power assessment, 204 


Joints fcowt.) 
signs, 202-3 
stiffness, 

after immobility, 210 

morning, 201 , 208 
subluxation, 212 (Fyp 
9,24) 

symptoms, 201 
Tenderness, 203 
Jugular pulse, 14.1-5 

V and V waves, 143, 
144 

‘cannon’ waves, 144 

V wave, 144 
normal, 143 (Ftg 7.22) 

Jugular veins, 33 
high pressure, in tropical 
diseases. 319 

ovcrlilling/eiigo rgement, 

108,142-3 
causes, 144 
in ronstricrivc peri- 
carditis, 14.1 (Tig. 
7.211519 
examination, 142 3 
heart failure causing, 
108, 142, 172 

mediastinal limlout 
causing, 108 (Fxg. 
6.7) 

superior mediastinal 
obstruction. 1 09 

{Fig. Ill) 

pa lpat i on/exarainatu >n , 
108 

pulsation, 108 

K 

pjrasiueinia, 321 
pigmentation, skin, 3 1 6 
uleeratii'c stomatitis, 49 
Kaposi’s sarcoma, 39, 40 
{Pigs. 3.33,3.34), 316 
Katayaum syndrome, 3 1 9 
Kav sci^Flcischcr ring, 30, 
80 

Keratins 
interstitial, 30 
sclerosing, in undiucei- 
ciasis, 320 
Kcraromalacia, 32U 
Kemieterns, .331 
Kernig’s sign, 272 (Fig. 

10.88), 27 5 
Ketone icsr, urine, 93 
Kidney 

set also entries begin- 
ning Renal 
hiopsy, 96, 97 
disease, see Renal dis- 
ease 


Kidney (cun/.} 
floating, 88 
infarction, 86 
palpation, 88, 89 (Hg. 
.5.31 

percussion, 88 
physical signs and exam- 
ination, 88-97 
polycystic disease, 100, 

101 (Fin- 5.18) 
stones, 100 
Transplantation, 101 
uiberc u lewis, 100 
tumours, S8, 100-1 
Klinefelter's syndrome, 
302, 303 l Tig. 72.4), 
311, 314 
Knee 

Charcot joints, 2 1 1 (Fig. 
9.22) 

examination, 204 [ Table 
9.21, 205 (Pig. 9.8’) 
fluid, 203 

snowball crunching, 201 
Knee jerk, 246 (Fig. 
10.49), 247 (Figs. 

10.50, 10.51) 
hypotonia in cerebellar 
lesions, 262 

reinforcement, 7.46 (Tig. 

10.51 ) 

Koilonvchta, 43 (Fix- 
3.44), 195 (Fig. 8.10) 
Kuplilris spots. 317, 339 
Korsakov’s psychosis, 213 
Kussmaur.s breathing, 87, 
88, 116 

Kveim test, 1 29 
Kwasliiurkor, 337 
Kyphoscoliosis, 35 
congenital, 1 12 (Fig. 
6.75) 

kyphosis, in osteoporosis, 
206 


L 

Labyrinthine distur- 
bances, vomiting, 52 
lacrimal glands, 32 
lagophthalmos, 305 
paralytic, 370 
language 

abnormalities, 214 
men cal state examina- 
tion. 293-4 
Laparoscopic scars, 
abdominal, 62 (FVg. 60) 

I urge intestine, see Colony 
Intestine. large 
Larva migians, 316—1 7 
Laryngeal nurve, reem 

rent, lesions, 215 


Index 


Laryngoscopy, 109, 129 
I. a lynx 

disease, symptoms, 105 
cvmjjh, 103 
examination, 1 09 
Laser photiwuagutotion, 
diabetic rctinopachv, 
220 (ft#. JfJ. Uf?) 
lateral cum neons nerve, 
entrapment, 258 
Lateral geniculate bodv, 
216 

Lateral popliteal nerve, 
nerve conduction stud 

ics, 28V (ft#, 10.105) 
[/tnd poisoning 
gums in, 47. 1 90. 339 

puncLtlc basophilia, 

192, 193 

Learned dependency, 34/ 

I .F. cells, 212 

Left atrium, see Alria, left 
Left-handedness, 2J4 
Left ventricle, see 
Ventricle, left 
Legionnaire's disease. 122 
Legs 

arterial ischaemia, 44 
atavia, 253 

Ijool deformities, '1 4, 45 
bowing 44 (Ftf. 3.49), 
207 (ftg. 9.1Zb) 
circulatory disorders, 
43—4 

haemorrhagic rashes, 44 
(Fig. 3.45} 

inspection and examina- 
tion, 41-5 

intermittent claudica- 
tion, 183 
ischaemia, 183 
joint disease, 4.5 
oedema, 36, 43-4 
ulceration and scats, 44 

(Fig. W71 

ulcers, chronic, 196 

l.tishmanie, thick blood 

films, 322 
Leishmaniasis 
see also Kala-azar 
Cutaneous, 3 1 6 (ft#. 

13.3) 

post kala uzar dermal, 

316 

□leers, 316 (ft*. UJ) 

I .rngth 

ico; sdsv Height 
newborn infants, 326, 
329 
I ens 

abnormalities, 30 
ectopic, 30 
Lepronia, 38 


Leprosy, 258, 259 (Pig, 
10 . 71 ), 316 

eves and ocular features, 
320 

lc prom aeons, 320 (I : ig- 

n.n\ 

nodules, 316 
pigmentation, 316 
sensory loss, .320 
skin lesions, 320 (ft#. 
13.11) 

ulnar nerve paralysis, 
320 (ft#. 0.9) 
Leptospirosis, subcon 
junctival haemorrhage, 
320 

Leucocytes, 192-3 
abnormalities, 193 
blood films, 192-3 
counts, 13U 
total Counts, 192, [93 
immature cells, 193 
iri urine, 95 
Lcuoocytosis, 193 
in chronic myeloid 
leukaemia, 198 
Jjeuwpenia, 193 
tropica] diseases, 321 
[jruoophkia, tongue. 47 
(Pig. 4.2) 

Leukaemia, 197-8 
acute lymphoblastic, 

197 

acute myelohlnsrir, 197 
haemorrhage in, 197 
acute myeloid, gum 
hypertrophy, 47, lyo 
t% «-4f 

cervical lymph node 
enlargement, 53 
chronic lymphatic, 190, 

198 

chronic myduid, 197—8 
skin infiltration, 191 
(Pig- *.*) 

gum hypertrophy, 47, 
190 {ft#. H.6) 
rash, 38 

retinal exudates and 
haemorrhages, 190 
saliviry/tacrimal glands, 

32 

'iiliifL to the left’ neu 
tnophils, 193 
ulcerative sco mantis, 49 
I/nikonychia, 43 
Libido, loss, 306, 307 
Lichen planum rash, 37 
Lid lag, 304 (ft*. J2.5) 

1 .id retraction, 304 
Life chart, 292-3, 292 
(TabUlIJ) 

Ligaments, laxity, 203 


‘[.ighthon.se sign 1 , 142 
Limb girdle muscular dys- 
trophy, 260 
Limbs 

see also Arms; [.eg* 
jbncimalitiet in 
infantidtoddlcrs, 338 
examination, 
cause of death, 356 
newborn in hints, 333 
pain, 20 1 

Limp, 35-6, 244 
l ip. 30-1 
clefr, 332 
examination, 30-1 
infants/toddlcrs, 339 
inspection and appear- 
ance, 30-1 

pigmentation, 18 (ftg. 
4.6} 

pursing, breaching m 

emphysema, 1 1 1 (ft*. 

6.1.3) 

Telangiectases, 48 {ft#. 

4.5) 

Tropical diseases, 317, 
318 

Lipase, deficiency, 84 
Lipodystrophies 35 
descending, 35 
Lipoidosis, splenic 
enlargement, 190 
Lipoma, 35 (ftg. 3.Jtf) 
Liver, 61 
abscess, 81 

amoebic, see Amoebic 
abscess, fiver 
biopsy, 81 

cirrhosis, xre Cirrhosis 
of livei 

congestive changes, 80 
diseases, 78-81 
see also Cirrhosis of 
liver; I Icpciritis 
chronic, skin pigmen 
tation, 36 
diagnosis, 78-81 
histology, 81 

investigations, 81 

radiology, 81 
symptom s/signs, 79 
(Table. 4.7) 

edge, character, 65, 66 
enlargement, 65-6, 78, 
134, 190 

abdominal movements, 
63 

cardiac disease, 66, 

134 

causes, 65 ('Idhle 4.6), 
W (Table 1 3.1) 
cirrhosis, 79 (Table 
4.7}, 80 


Liver ( cont .) 
enlargemeiiT (ro«f.) 
‘dipping’, 67 (Fig. 

4.23) y 134 
heart failure, f>6 
Hodgkin's disease, 198 
inLraulerinc infevtiuns, 

326 

newborn infants, 333 
percussion, 68, 69 
tenderness, 65 {Table 

4.5), 66 

LtopicaJ diseases, 317* 
.31 8 {Table 0.1} 
enzymes, 60 
exiijrijnatioTk, 65-6 
infams/toddlcrs, 340 
failure, 
chronic, 34 
hepatocellular, 79 
{ fable 4. 7), 80 
fibrosis, 79 
necrosis, see Hepatic 
necrosis 
pain, 132 

palpation, 65-6, 65 
(Table 4.5) 

‘dipping’, 67 (Fig. 

4.23) , 134 

surface of liver, 66 

pulsation, 66, 134 
tenderness, tropical dis 

caiics, 318 (Table 

1.3.71 

[ _i vi d i t>> hypnsrcjric, .356 
Livido reticularis, 184 
(Fig. 7.86) 

Locomocor bradnalis, 

142 

Loiasls 

ocular features, .320 
oedema, 3 16 
Lordosis, Ducheuue TriuS- 
rul.ir dystrophy, 759 
Lower motor neuron, 

236, 238 (Fig. 10.41 \ 
Lower motor neuron 
lesion 5 ,. 236. 238 (ft*. 
10.41), 256^9 
abnormal posture. 

241-2 

atrophy, 239 
facial paralysis, 2 29 30, 
229 (Fig. 10.31) 
micturition nt, 251 
muscles affected, 237 
(Table 103) 
ocular movements, 223 
paralysis, 237, 256 
signs. 257 

upper motor neuron 
lesion* us, 236 (Table 
10 . 2 ) 


1 



CharvUetfcMi's Symptoms and Signs in Ciinicai Medicine 


] .inn bn r puncture, 272, 
285 

Lumbar rcKJt pain, 266 
1 .11 mbar spine, ilex i cm 
assessment, 204, 205 
(Fig. 9.7) 

Lung, l22-> 
see also entries begin- 
ning Pulmonary, 
Respiratory 
abscess, offensive 
breaths *9 

anatomical landmarks, 
117-1.1, 

6.16. 6.17) 
biopsy, 1 2?? 

bronchopulmonary seg- 
ments, 1 1.1 (Fig. 

6.18), J 14 [Fig. 6.19) 
carcinoma, set Bronchial 
carcinoma 
collapse, 1 20, 124 
bronchial carcinoma, 
122 

chesr X-rav, 124 (fit;. 
63 9) 

symp loins and 5ipns, 

1 2.1 [Table 6.3), 124 
congestion* 105, 122 
consolidation, IIS, 122 
»Lsus, 123 [Table- 4.1) 
dtM&scs, 122-5 
dyspnoea in, 104 
fibrosis, see Pulmonary 
fibrosis 

function tests, 1 27-9, 

12S (Table 6.4) 
infarction, 122 
lobes, l\3 (Fig. 6.18], 
114 (Fig. 6.19) 
oedema, sec Pulmonary 
oedema 

overin flacion, percus- 
sion, 1 1 6 

palpation, 1 13-15, 1 14 
[Tigs. 6.20, 6.21) 
percussion, 115-16, i 15 
[Figs. 4.24-6.24) 
heavy, method, 116 
(Fig- 6.29) 
sounds, see breath 
sounds 

I ,ii pus erythematosus, see 
Systemic lupus erythe- 
matosus (Sl.E) 

Lupus pernio, 31 
Lupus vulgaris, nose, 31 
Lymphangitis, 189 
from infected guu 
grettous toe, 43 [Fig. 
.1.42) 

from insect bite, 186 
(Fig. 7.89) 


Lymphatics 
congenital hypoplasia, 
125 

disorders, 1 85-6 
obstruction, yellow 
nails, 43 
Lymph nodes 
cervical* see Cervical 
lymph nodes 
consistency and attach 
merits, 188 
cnlaq^rmrnt, 188-9 
axillary, 1 88 (%. 8.2), 
199 (Fig. 8.14) 
cervical, 33 

1 lodgkiu’s disease, 198 
inguinal, 199 [Fig. 
8.14) 

leukaemia, 197, 198 
nod regroups of* 188 
noil Hodgkin's lym- 
phoma, 188 (Fig. 
8.2), 199 (Fig. 8.14) 
tmderncss, 1 88-90 
examination in respira- 
tory disease, 108-9 
palpable {normal), 189 
palpation, infancs/rod- 
dlers, 34ft 
Lymphocytes, 193 
Lymphocytes, 193 
I.vmphoedema, filariasis, 
317 (Fig. 1.1.6) 
Lymphoma, 198 
Hodgkin’s, sec 
Hodgkin's disease 
lymph node enlarge- 
ment. 188 (Fig. 8.1) y 
199 (Fig. 8.14) 
cervical, 33 
non -I lodgkm’s, 198, 

199 {Pig. 8.14) 
see also Non- 
Hodgkins lym 
phoma 

lymphosarcoma, 19ft 

M 

Macrocytes, 192 
Maaocyeosis, 192 
MaCroglossta, 47, 48 (Pig. 
43) 

’Macular fan*, 89 {Fig. 
5-2) 

Magnetic resonance iruag 
ing(MKl) 
brain, 286 
liver, 81 

multiple sclerosis, 284 
(Fig. TfUftf) 
pituitary tumour. 221 
(fyg. 10.26) 


Magnetic resonance in mg 
jng, (Mill) (cant.) 
piuiitary tumour (rowi.) 
macroadenoma, 216 
(Fig. 10.2) 

W<it» rf'accouc.hcuy, 31 1 
(Fig. 12.24) 

Mam-cn -grille, 241 {Fig. 
10.44) 

M.i I a hsorption/malah- 
sorpriou svndrome, 
74-5, 77 ' 
diarrhoea in, 56 
dwarfism due CO, 34 
ribbing nt nails in, 43 
(Fig. 3.431, 75 (Ftg- 
434) 

skin pigmentation in, 36 
syiijpcoms/sigus and 
causes, 74 (Table 4,6) 
vitamin D, 205 
Malaria, 315 
see also specific 
Pbsmudhttti species 
cerebral, 320 
falciparum* 
abdominal pain, 317 
acute renal failure. 3 1 9 
blood films, 322, 323 
[Fix. 13.13) 
delirium and coma, 
32ft 

diarrhoea, 317 
fever, 315 

illustrative ease* 324 
jutuidice, 317 
pulmonary oedema, 

319 

retinal haemorrhage, 
520 

fever, 315 

nephrotic syndrome, 98 
pansicacniia, 321 
proteinuria, 319 
rigors, 316 
‘spleen and parasite 
rates’, 318 

splenomegaly, 3 1 8 
Males 

breathing, 1 Ift 
genitalia, 41 
examination, 89 
pelvic organ examina- 
tion, 89 90 
Malignant disease 
see also Carcinoma: spe- 
cific tumours 
cuLaueuus markers* 40 
ulcers of tongue, 47, 48 
Mallory- Weiss syndrome, 
50, 54 

Mahnitririon 
heart disease in, 133 


Malnuiritiou (cow/-) 
infarits/taddlers, 337 
protein-energy, 317 
Manipintsr poisoning, 
Parkinsonism, 262 
Mania, 293 
Marfan’s syndrome 
arachncxlactvly, 41 (Ftg. 

337) 

kyphoscoliosis and eter- 
nal deformity, 1 12 
(Fig. 6.75) 
lens, 30 

M.intjl history, psveh iarnc 
disorders and, 291 
Mistier muscles, 228 
Mass reflex, 2.52 
Mean cull liaeilioglobin 
(MCH), 191 

Mean cell volume (MCV), 
6ft, 191 

Mean corpuscular hemo- 
globin concentration 
(MUiC), 191 
Measles 

Koplik’s spors, 317, 

339, 340 
rash, 37 
Mcatal ulcer, 89 
Mechanical ventilation, 
diagnosis of braiu 
death, 354 
Meconium, failure to 

pass, 33 1 

Meconium ileus, 531 
Median nerve entrapment, 
258 

sec also C’.arpal tunnel 
syndrome 

Mediastinoscopy, scar, 

108 (Fig. 6.6) 
Mediastinum* 126 
displacement, 126 
obstruction, 126* 127 
(Fig. 6 .44) 

venous engorgement, 
108 (Fig. 6.7), 109 
(Fig. 6.9), 

turnouts, 108 {f7£. 6.7), 
144 

Medical liisiory 
elderly, 347-8 

past, 2* 290 
psychiatric disorders, 

290 

tropical diseases, 3 15, 
324 (Ft.y. 13,14) 
Medical records, sec Case 
records 

Medulla obloiigaia, 234 
lesions* 255 

sensory nerve pathways, 
264 


Index 


Medulloblasicmia, 262. 
277 

signs, 283 
Mqjaloblasts, 192 
Mciosix, 22 6 
Mciacna, 70 
tropical diseases, 317 
Memory., 213 
loss, 213, 302 
resting 296 

Meniere's syndrome, 232 
Mrninjjenl irritation, 271 
signs, 271-2 
Meninges, 271—3 
cumours, pain in, 266 
Meningioma, frontal, 215 

Meningisra, 273 
Meningitis, 272-3 
cerebrospinal fluid, 286 
[TM: 10.10) 
meningococcal, 27 2 
viral, 273 

Meningococcal meningi- 
tis, 272 

Menorrhagia, in hypothy- 
roidism, 305 
Menstruation, onset, 344 
Mental confusion, see 
Confusion 

Mental disorders, 298 9 
facial appearances, 28 
signs of space-occupying 
lesions, 283 
Menial (unction, 213 
Mental history, elderly, 
349-61) 

Mental retardation, 298 
Mental state examination, 
288,293 6 
mini examination, 295 
[Table JL4),29 6 
Mrmlgia pnrjir.sthrrica, 

258 

Mercury poisoning, ulcer 
ativc stomatitis, 49 
Mesenteric cyst, 63 ((•’«'. 
4.7.0) 

Metaslases 

bone, 206-7 
cerebral, 284 (bxg. 
10.102) 

M er haemal bum in, 197 
MithjcxnogJohin., 106, 

355 

Mcthyserfpde, chronic 
peritonitis due co. 78 
Melyraponc test, 313 
Microalbuminuria, 94 
Microcephaly, 336 
Microcytes, 192 
MicrocvLusis, 192 
Microfilariae 
see also h'ilariasis 


Microfilariae [coni.) 
thick blood films, 322 
wee preparations 
(blood), 321 
Micturition, 25 1 
see aho entries begin- 
ning Urirtaty 
difficulty (dymiria), 85 
4 uesi iuns/e xami nation, 
16 

disturbances, 85 
frequency, 85, 91 
q u esri ons/examinn rion, 
16 

hesitancy, 85 
pain, 87 
precipitancy, 85 
as reflex, 251 

svneope association, 10 
Mid brain, 234 
lesions. 255 {Fig, 10.67) 

Middle ear. infections, 
31-2 

Mid upper arm circumfer- 
ence (VI If AC), 337 
Migraine, 8, 9 
sec; also Headache 
aura, 9 

Milia, newborn inhanrs, 

331 

Millard-Gubler syn- 
drome, 255 

Mini -mental state exami- 
nation, 295 ( Table 
U. 11296 

Minucc ventilation, 128 
{Table 6.4) 

Mi rial 

i ticompe icxicv/rcgurgiui 
tion, 154 (Fig. 7JJ1, 
167 

features, 166 {Tahir: 7.0) 
parasternal pulsation, 
145 

systolic, murmurs, see 
under I le;irr murmurs 
Mitral stenosis, T66 
case record example, 

4-8 

cyanosis, 134 
diastolic murmurs, see 
under Heari murmurs 
HCC, 137 (Pig, 7.9), 

166, 167 [hg. 7.5.?) 
echocardiography, 1 77, 

178 7.51) 

features. 1 66, 166 {Table 

/. 6 ) 

opening snap, 149 {Tig. 

7.26 } 

pulmmiarv nixlcma, 122, 

123 

in tropics, 3 1 9 


Mitral valve 
see also Mitral incompe- 
tence/ regu rgitation ; 
Mitral stenosis 
abxlorilialilies. sysluliC 
murmurs in, 154 
disease, dyspnoea, 105 
echoca ml iotjrap h v, 157 

(Fig. 7.36), 176 (ft*. 
7.6*), 177 
normal. 176 [tig. 

7.68 k 177 

prolapse, echocardiogra- 
phy* 178 (Fig. 7.72 ) 
rheumatic fever, 1 54—5, 
207, 319 

Mobility, assessment of 
elderly, 351-2 
Mongolian blue spot, 331 
Mongolism, see Down's 
syndrome 

Moniliasis, oral, 49 (fxg. 
4.7) 

Monocytes, 193 
Monoplegia, 737, 745, 
254 

Monosodium urate crys- 
tals, 201, 212 
Mood 

duutges, 293 
disorders, 298 
examination, 293 
(acini appearances, 28 

Moon lace, 29, 34 {fr#. 
3.17) 

Moro reflex, 354 
Moro response, 326 
Morphine poisoning, 
pupils ixi, 226 

Motor apraxia, 235-6 
Moror cortex, 214 (6>i>. 
10 . 1 ) 

Moior end plate, 236 
Mol or neuron, ht I .cover/ 
Upper motor neuron 
Motor neuron disease, 

239 {Fig. 10.42), 2 41 
{Fig. (0.44), 256.257 
lower motor neuron 
signs, 257 

Motor poweq 245 [Table 
10.5) 

see also Muscle, power 
loss, quesrions/exa mi na- 
tion. 17 

testing, trigeminal nerve, 
228 

Motor system, 234-63 
activity, mental state 
examination, 293 
anatomy and physiology. 

234-7, 234 {Tig. 

io.:m 


Motor system (row/.) 
disease. 

physical signs, 238-45 
symptoms, 237-8 
examination, 239 45 
inrracraoial spacc-occu- 
pymg lesions, 283 
path wavs, 2.34 {Tig. 
10.38) 

Mouth, 46-8 
see also Buccal mucosa; 

Mucous memhrane 
changes in haemaiologi- 
eal disease, 190 
diseases, 
diagnosis. 49 

physical signs, 46-9 

symptoms, 46 

dryness, 46 
examination, 46-8 
i ir til nts/todd I C rs, 

339 40 

newborn infants, 332 
haemorrhages, 48, 200 
(Tig. 8./ 7) 
infections, 49 
see also Thrush, oral 
hacmatological disease* 
190 

niovexiiems/iestixig of 
trigeminal nerve, 228 
piginen cation, 48 {Fig. 
4.6) 

purpura, JiaeiUiHologica] 
disease, 190 
soreness and pain, 46 

questie>n^/exa m ination , 

J8 

iro pica! diseases, 317, 
318 

Mouth ulcers, 48, 49 (bi^. 
4.8a), 207 

lueuulological disease, 

1.90 

Movements 
choreiform, 240 
convulsive, 241 
co-ordination, 252-3 
examination, 202, 

203-4 

impairment, 20 J 
involuntary, 240 
questions/exanuna i ion , 

17 

poverty of, 261 
voluntary, 238-9 
Mucous membranes 
set: aisa Buccal mucosa 
bleeding, 200 
pallor, 187 
Mucus 
in faeces, 70 
in vomit, 70 
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Multiple myeloma, 196, 
207 

Multiple sclerosis, 279, 
284 

cerebrospinal fluid. 286 
[Table 10,10) 
gair, 242 

leU'obtlllw neuritis in, 
219 

symptoms and signs, 

284 

Mumps, 32, .129 
Murphys sign. 82 
Mnsck 
atrophy, 23 9 
biopsy, 287 

cotilmelioilS, 239 
fatigue, Tests, 260 
hypertrophy, 239 
j neo-ordination, in ecrc- 
ixdlar lesions, 262 
irritability, 239 
lesions, 259-61 
lower motor neuron 
lesions, 237 (Tii Mr 
fO-h 

power, 245 
sea also Motor power 
■assessment 204 
MRC classification, 
245 {Table 10.5) 
rigidity, see Kigidiry 
spasm, 7 
tom 1 , 244 

cerebellar tumours, 

283 

loss, .err I lypotonia 
(newborn infants, 330 
testing, 244 
wasting, 239 
Duchennc muscular 
dystrophy, 259 
weakness, 245 
distribution, 245 
infamsAoddlcrs;, 34- J 
mv schema gravis, 260 
myopathies, 259 
proximal, 309 
Muscular atrophy, 259 
13 uch cunc muscular dys- 
irophy, 259 
progressive, see Motor 
neuron disease 
Muscular dystrophies, 
259-60 
Duclicnnc, 259 
foci o-scapulo-humcra^ 
260 

limb girdle, 260 
Myasrhenia grnvis, 259, 
260 

bulbar symptoms, 257 
knee jerks, 247 


Myasthenia gravis {ovtf.) 
muscle weakness* 245 
cdrouliuiii uJll chloride 
effect, 261 [Fig. 

10. 75) 

Mvcoplasma pneumonia, 
122 


Mvcoric aneurysms, 182, 
185 

Mydriasis, 226 

Myeloblasts, 197 
Myelofibrosis, 193 
Myelography, 285 
Myocordi.il infarction, 
132, 164 

complications, 164, 165 
[table 7.5) 
dvspn<irn, 11)5 
EGG, 165 {Figs. 
7.50-7.52) 

loss of consciousness, 10 
Myocardial ischaemia, 
164. 353 


Myocardium 
Chagas’ disease, 319 
tropica! diseases, 31 9 
Myocardium, 163-5 
Myoclonus, 24 J 
Myokymia, 239 
■Myopathies* 259-61 
acquired, 261 ll'ig. 


1 0.76) 
gait in> 244 
lips in, 31 

Myotome*, 270 < Fig. 

10 . 86 ) 

Myotonia, 245, 259, 260 
Myxoedema, 304 
srr also Hypothyroidism 
facial appear ant*:, 28 
[Hg. i.lj 
hands, 4 1 

mfra-orbiral, 305 {Fig. 
12.H) 


lips, 3 1 

pru-tibiiil, 305 
skin, 37 

Myx-oedema rmdflCSS, 


305 


N 

fsnevi 

giant hairy, 331 
infaiHs/coddlcrs, 336 
nnvfvom infants, 331 
spider, see Spider naevi 
Naevus flamrcieus, 331 
Nails 

in finger-clubbing, 107 
inspection, 43-4 
psoriatic, 209-10 


Nail* (uml.) 
psorbeic let ml.) 
discoloration and 
drformntion, 39 
{fig. J.29)*43 
thimble pilling aud 
onycholysis, 210 
(Jygs. 0.1% 9.20) 
ribbing, 43 (Fig- 1-43), 

75 <F/£. 4J4) 
splinter hacmorrhagc-s, 

43 {fig. 3.45), 167 
(Fig. 7,541 

spoon -shaped (koilony- 
clua), 43 {Fig- 3-44), 
195 (Fig. 8.T0J 
while, ill hepatic cirrho- 
sis, 80 (Fig. 4.41) 
yellow, 43, 126 ( Fig - 
6.42) 

Nalidixic acid, bull mi* 
eruption, 38 (F/g. 3.24) 
Nappy rash, 336 
Narcolepsy, 28 1 
Nasal graimloTmta, ](>8 
Nasal polyps, 3 1 . 108 
Nasal speculum, 108 {fig. 
6.5) 

Nausea, 54* 55 
drug-induced, 55 
increased salivation, 46, 
47 

qursri nns/rxflTtliun non, 
17 
Neck 

abnormalities, 33 
asymmetric tome reflex, 
334 

examination* 108 
cause of death. 356 
infants and toddlers, 
340 

newborn in hints, 33?. 
lumps, 33 

musculoskeletal struc- 

tures, .33 

nodular irregularities* 33 
pain, 8 {fig. 1.3) 
range of movements, 33 
referred pain, 105 
VebbedS 33 
Nelson's syndrome, 310 
pigmentation, 3 10 (Fig. 
11.20) 

Nenn n re.*:, see Newborn 
infants 

Nephritic syndrome, 
acute, see 

Gl oiwern I onephritis, 
acute 

Nephritis, acute, 87 
Nephropathy, analgesic, 
100 


Nephrotic syndrome, 9$, 
99 (Fig. 5.74) 
causes, 98 {Tahir. 5.7) 
in malaria, 98 
oedema, 87 
proteinuria, 93— ^ 

Nerve conduction studio, 
287 {Fig. 10.105) 

Nerve fibres, pain trans- 
mission, 6 
Nerve tout 
pain, 266, 270 
posterior; 264 
Nerve mot lesions, 236, 
256 

anterior, 256, 257 
tendon reflexes absent, 
246 

Nervous sysrrm. 213—87 
diagnosis of disease, 
276-7 

aetiologies I, 27? 
anatomical, 276—7 
diseases, 277 84 
micturition distur 

bailees m, 8> 
examination, 2 1 3-34 
iufautK and toddlers* 
340-1 

newborn infants, 334 
recording ronrine, 278 
{Table i 0.8 \ 

physical signs of disease, 
21 3-34 

speck-l investigations, 

285 7 

symptoms involving, 4 
‘ ( fable LI) 
in renal failure, 87 
in tropical diseases, 

.320 

Neuralgia, 266 
Neuralgia amyotrophy, 
258 

Neuritis, 258 

Neurofibroma, pi ux i form, 
230 {fig. 10.32) 

Neurofibromatosis (von 
Rx.M.-kliiigluiuseiFs dis- 
ease), 36, 3.9 f%. 

3.26), 283 {fig. 1 0.101) 
in fa ots/f odd lers, 337 
Nu urological criteria, ges- 
tational age assessment, 

32/ (fig. 14.1 1 
Neurological status, new- 
born infants, 330 
Ki: u n >l< >gi luI syn iptouis, 
see under Nervous 
system 

Neuromynparhy, rarrino- 
miiLUUK, 224 (Fig. 

10.23) 



index 




Ncnropnrbic ioint disease, 
210 

New tops chics 256, 255- 9 
Neuroses, 298 
Nenrosyphilis, pupils in, 
30, 226, 227 
Neutropenia, 193 
Neutrophilia, 193 
Neutrophils, 192-3 
inorease/deoense, 193 
Newborn infant*; 
see also Infants 
hirth trauma, 326 
cuidiorespirarorv status, 
32.5 [Table 14.1), 32 6 
erics, 330 

rvimmatU'wi, 325-34 
abdominal, 332-3 
arms, 353 4 
car and face, 331-2 
genitaJia, 3J5 
head rind srn Ip, 331 
hips., 333 

limbsfdigits ami spinal, 
333-4 
mourli, 332 
neck, 332 

nervous system, 33 4 
skin, 33 1 
thorax, 332 
gcsUl ioua I ii i ami i Ly 
ass-cssmcnt, set: 
(iestjtional age 
retirvrs, 330, 334 
routine screcing, 329-34 
observation, 350-1 
weight, length and 
head circumference, 
326, 329 

Nkiyer’s si^u. 305 
Nicotinic acid deficiency, 
see Pellagra 
Nociceptors, 5 
Nocturia, *5 
Nodular k-sions, join IS, 

208 (i%, 9.16) 

Nodular rash, 38-9, 38 

(Fig. 3.25) 

Noduks 

leprosy, 316 
rheumatoid, 207, 20 S 
tRg.9.14) 

seiuiidaiy, in malignant 
disease, 62 [Fig. ‘1. 1 8) 
subcutaneous, 
emchoceraasis, 316 
[rig. 1 3 . 2 ) 
Non-HodijkiiiV Ivin 
phoma, 198, 199 lFr>, 
s:i4) 

see also lymphoma 
mediastinoscopy, 108 
(Fi s g, 6,6) 


Non-steroid anti-inflam- 
matory drugs 
{N&AIDs), pepric ulcer- 
ation, 71 

Norinoblascs, 192 
Nose, 5 1 

examination, 108 
inspection and appeal 

ancc, 31 

fp-nmjlomam, 108 
polyps, 31, 108 
saddle, 31 (Fig. J.iO) 
'strawberry', 31 
Numbness, 

quest ion^cxn m i nntii in, 

1$ 

Nystagmus, 223, 232 
in cerebellar lesions, 

232, 262 
labyrinthine, 232 
miner's, 232 
multiple sclerosis, 284 
optokinetic, 232 
positional velligo, 232 

O 

Obesity, 34-5, 55 
abdomen appearance 
61 

childhood, 35 
diseases associated, 35 

Cushings syndrome, 

509 

qnestiontfexam i nation , 

18 

Obsessive compulsive 
behaviour, 294 
Occipital lohe, signs of 
spare-nrnipyinj; 
lesions, 282 [Table 
1 0.9) 

Occupational history, psy- 
chiatric disorders and, 
291 

Ocular disturbances, in 
cerebellar lesions, 262 
Ocular movements, 222 
testing, 223 (Fig. 10.19) 
Ocular muscles 
in hyperthyroidism, 305 
paralysis, 223-4 t 224 
{ Has. 1 0.21-10.23). 
225 (F^. 10,-24) 
Starling’s diagram, 222 
[tig. 10.18) 

Ocular system 
ace also Eye 
tropical diseases, 320 
Oculomotor nerve (3rd 
cranial), 222-7 
anatomy and pathway, 
222 


OculumoLor nerve (3rd 
cranial) (cotif.) 
examination, 223-37 
lesions, 7.23-7 
paralysis, 29, 223—4 
complete left ptosis, 

225 (Fig. 10.24) 
bemiplqria with, 254 
ptosis and appearance, 

223 (Fig. 10.201 

224 (bigs. 

10 . 21 - 10 . 21 ) 

strabismus ill, 225, 

226 (Fi^. J0.26) 
Odynophagia, 50 
Oedema 

abdominal wall, 62-5 
ankle, 87, 133 
in cardiac disease, 133^4 
conjunctival, 29 [tig. 
2.4), 305, 306 [Ftg. 
12 . 10 ) 

facial, see Face, oedema 
legs, 36, 4.3-4 
in nephrotic svndrome, 
98 

optic disc, see 
Papilloedema 
palpebral, 320 
periorbital, 304 
pitting, 134 
abdominal wall, 62-5 
leg, 43-4 
polyuria, 86 

pretibiak 44 ipig. 3.46) 
pulmonary, see 

Pulmonary nedemn 
q uesrionx/examinarion, 
19 

renal, 87 

sacral cushion, 133 , 

134 [Fig. 7.1) 
tropical diseases, 316 
Oesophagitis, 30 
heartburn in, 55 
reflux (pcpric), 5(M, 55 
chest pain, 1 32 
Oesophagus, 49-50 
acid perfusion, 51 
Barren's, 51 
carcinoma, 50-1 
dysphagia, 50 
diagnosis of diseases, 50 
haemorrhage, 50 
ubstrucrion, 50 
increased silivaLiun, 46 
regurgitation due to, 

50 

puin, 50 

perforation, 51 
physical signs and exam- 
ination, 50-1 
rupture, 50, 5 1 


Oesophagus [com.) 
special investigations, 51 

strictures, dysphagia, 50 
symptoms, 49-50 
varices, 50, 81 [Pig. 

4.42) 

in schistosomiasis, 

317 

Older patients, see Rldcrly 
Olfactory nerve (Isi cra- 
nial nerve), 215-16 
Oliguria, 85, 133 
definition, 85, 86 
quest ioiio/cxaniiiia cion, 
15 

Onchocerciasis 
diagnosis from skin 
snips, 323 4 
ocular features, 320 
pigmentation, 516 
suhenranrons nodules, 

3 16 (Fig. 13.2) 
Onychogryphosis, 45 [big. 
1 . 20 ) 

Onycholysis, 210 (Fig. 

9.20) ' 

Opera glass finger, 208, 
209, 210 [big. 9.19) 
Ophthalmic herpes, 228 
[Fig. 10.29} 

Ophthalmoplegia, exoph 
tliafnuc, 226 [Ftg. 

10. 26) 

Ophthalmoscope, method 
of use, 217 (F/g. iri.71 
Ophthalmoscopy, 218 
papilloedeciu measure- 
ment, 71 9 ( big. 10.9) 

C Opisthotonos, 242 
Optic atrophy, 219 [Fig. 
M. TO), 302 
causes 21 9 

in multiple sclerosis, 284 
in onchocerciasis, 320 
Optic chiasm a, 21 6 
compression, 301, .302 
Optic disc, 218 
changes, 218 
choked, see 
Papilhicdnon 
examination, 21 8 (Fig. 

. W.6) 
oedema, see 
Papilhjederaa 
in opric nenriris, 719 
pallor; 219 

Opric nerve (2nd cranial 
nerve), 21 6-22 
anatomy and pathway, 
216, 217 (Fi^. 10J) 
atrophy, see Optic atro- 
phy 

compression, 305 
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Optic nerve (2nd cranial 
nerve) (cont.) 
examination, 21G 
head, swelling, 218, 282 
inflammatujii/demyeliiia- 
□oii, 219 

lesions, 217 (ft#. ? ()„.•?) 
sheath, 2 1 9 

rum ours, 218 

Optic neuritis, 2 1 9 
Optic fracL, 216 
lesions, 221 

Orchidoinetej; SOI [Pig. 

12.3), 344 {Fig. 14.21) 
Organic (visceral) reflexes* 
245, 251-2 

Oriental ion, 2l 3 
Orrhopnoea, 105, 122, 

131 

Ortolan i’s rest, hip ex ami- 
■union, 333 {Pig. 14.10) 
Osier's nodes, 167 
Osteitis deformans, see 
Pager's disease 
Osteoarthritis, 210, 21 1 
joints involved, 203 
(Table 9.1) 

movement impairment, 

20 J 

pain, 201 

Osteoarthropathy, hyper- 
trophic pulmonary, 107 
Osteoarthrosis 
hands, 42 
lower limb, 45 
Osteogenesis imperfecta* 
202 (Mg. 9.2) 
OsLeugenic sarcoma, 206 
Osteomalacia, 201 6 
deformities of thoracic 
cage, 111 

pseud 0-fractiires, 205 
(Pig. 9.9) 

Osteophytes, 211 
Osteoporosis, 206 
in Cushing’s svndrome, 
309 ' 

in hyperthyroidism, 304 
senile (postmenopausal), 
206 

vertebral hodir.s, 206 
(Pig. 9.11) 

Otitic abscess, 262 
Otoscopy* infants and 
toddlers, 339 (bi£. 

14.15) 

'Out of body' experiences, 
293 

Ovaries 

cyst, 63 (Fig. 4, J 9) 
examination, 301 
failure, 3 II 
investigation!;, 314 


Over-the-counter (OTC) 
drugs, elderly, 349 
‘Overvalued idea’, 291 

Oxycephaly* 337 

( >vyger 
deficiency, 

sym ptoms/signs, 187 
effects in cyanosis* 107 
( 7 able 6.2) 
partial pressure (ten- 
sion), 106, 128 (Table 
f>A) 

saturation, measure- 
ment, 126 (Table 6.4) 
Oxygenation 
deficiency'* 187 
deficient, central 
cyanosis, 106 

P 

Packed nrll volume (PtiV), 
191 

Paget s disease, 201 (fig. 
9.1), 206 

bow-legs, 44 (Pig. 3.49) 
head enlargement. 37, 
201 (Fig. 9.1\ 206, 
207 (Hg. 9.12a) 

symptoms and signs, 

201 (Fig. 9.1), 206, 
207 (Fig. 9.12) 

Pain, 5-8 

see. also specific anatom- 
ical rcghns/disr.aseS 
abdominal, see 
Abdominal pain 
acute and chronic, 6-7 
burning, 6, 258, 266 
clitsl, >'e<? Chest pain 
clinical aspects, 6-7 
colic, see Colic 
duration and severity, 6, 

7 

examination, 7-8 
head* see Facial pain; 

] leadache 
ischaemic, 6 
lack of response ill 
death, 354 
nerve root, 266, 2/0 
nervons svstrm lesions, 
266 

neuralgic, 9 

pathways and causation, 
5-6 ' 

abdominal, 51-2, 54 
peripheral nerve* 266 

postures associated* 35 
pressure, 267 
psychogenic* 7 
receptors, 5 
referred, 6 


Fain (ami.) 
referred (co»M 
abdominal, 52 
slioulder, 52. 105 
renal disease, 86-7 
root, 270 
sensation, 264 
testing, 267 
site and. distribution, 6, 

7 

skeletal .system, 201 
slmmli for, 6 
summary of 

questions/d eseri prion, 
7-8, 52 
threshold* 7 
urinary tract obsiruc- 
tion, 3 19 
visGeral, 266 
Palate 
deft, 332 

paralysis, speech in, 215 
Palilalia, 215 
Pallor, 1 87 

in baanolvtic anaemia, 
196 

in hypopituitarism, 307, 
308 

newborn infants, 330 
questions/exa mi ri a twin, 
18 

Palpation 

abdomen, see Abdomen, 
palpation 

axillary lymph nodes, 
188 [Fig. fU) 
carotid pulse, 136 (biff. 
7.6) 

chest, sec Chest, palpa- 
tion 

colon, 66-7 
gallbladder, 66 
heart, see I Icart, palpa 
non 

joints, 203 
juguliii veins, 108 
kidney, 88, 89 [Kg. 5.31 
liver, see Liver, palpation 
lung, 1 1 3-1 .5, 1 1 4 ( Figs. 
6.20, 6.21) 
lymph nodes, 340 
skeletal disorders* 203 
spleen, 189 (Fig. 8.5), 
340 

thyroid gland, 30 1 
trachea, 10S 
Palpebral fissure, 21 
narrowinc, 223 (Fig. 
10.20 ) , 224 fFig. 
10.23), 22 6 (Fig. 
10.27) 

Palpebral oedema, 

Chagas’ disease, 320 


Palpitations. 13) -2 
q ucsti< >ns/exaniinaiion. 

18 

Pancoasr’s syndrome* U» 
(Pig. 6.2) 

Pa ricoasL Lumoun 109 
Pancreatic carcinoma, 83 
gallbladder enlargement* 
66, 83 

head of pancreas, 83, 84 
obstructive jaundice, 59, 
83 

posture in. 35, 8.3 
symptoms and diagno- 
sis. 83 

Pancreatic disease* 72 
see also Panerratic islet 
disease 

diagnosis, 82-4 
endocrine, 83 
fibrocystic, see t iysne 
fibrosis 

investigations, 83 4 
Pancreatic enzymes, defi- 
ciency, 83, 84 
Pancreatic islet disease, 
3J2-I3 

actiological diagnosis, 
312-13 

functional diagnosis. 

312 

investigations, 3 14 
Pancreatitis 
acute. S3 

acute haeiuorrhagK , 
abdominal pain, 88 
(Table 4.2) 
chronic, 83 
diagnosis, 83 
Pancrcarography, retro- 
grade, 84 (Jvj?. 4.48 ) 
Papilloedrma, 21 8-1 9, 
220 (Fig. U)J7.a\,7.8?. 
(Fig. 10.100) 
cerebral turnout: causing* 
217 (Fig. 10.8) 
increased intracranial 
pressure, 282 
optic neuritis differentia- 
tion, 219 

pathogenesis, 219 (Fig. 
10.9) 

in subdural hacmatoma, 
276 

im flare ml, 718 
Paraceulesis, 78 
Paracsthesiau, 265-6, 267 
questi on ^examination, 

is 

Paragonimiasis, respira 
tory symptoms, 319 
Paralysis, 237 
see also Bulbar paralysis; 


Index 


Paralysis (to nl.) 

Hemiplegia; Paraplegia 
coma with, 1 3 
Erb-Duchennc, 257 
facial, see Facial paraiy 
sis 

flaccid, 256 
infantile, sec 
Poliomyelitis (infantile 
paralysis) 

lower motor neuron 
lesions, 237, 254 
ocular muscles, 222-4 
(Figs. J0.2I-I0.2J), 
225 [Fig. 10.14) 
oculomotor, see 
Oculomotor nerve 
(3rd cranial) 
phrenic, 63 
pSCll dohyprrtroph ic, 

239 

q ucstions/cxaminaiion, 
17 

radial nrrvr, 258 
‘saLurdav night', 258 
sleep, 281 
'] odd’s, 280 
trigeminal nerve, 227 
ulnar nerve, 320 [Fig. 
13.9) 

upper moror neuron 
lesions, 234, 237, 

254 6 

vocal coed, 215 
Paralytic chorea, 240 
Paralytic ileus, 69, 76 
Paraplegia, 237, 245, 256 
Babiuski’s sign, 250 
in extension, 2J9 
in flexion, 23V 
gait, 242 

spastic, 256 {Fig. itf-69), 
284 

Parasympathetic system, 
micturition, 251, 252 
(/•*. 10.63) 

Parathyroid adenoma, 

312 

Parachvroid disease, 
311-12 

aerioJogical diagnosis, 
JI2 

functional diagnosis, 
311-12 

investigations, J14 
Paraurethral abscess, 91 
Paresis, 237 
Parietal lobe, 263 
lesiom, 283 

space occupying lesions, 

282 [Table 10.9) 
Parkinsonism, 261-2 
causes, 261, 262 


Parkinsonism (con&) 
facies, 242, 262 (F/g. 
10.77) 

jpiit, 242, 26 1 
increased salivation, 46, 
262 

posmre, 35, 242, 261 -2 
pseudobulbar paralysis 
i/s, 256 

rigidity, 214, 27 1 
signs, 261 
tremors, 241, 262 
Parotid gland,, swellings, 
32 (Fig. 3.14) 

Parotitis, unilateral, 32 
PateJ la r clonus, 25(1 [Fig. 
10.60) 

Patellar Lendoil, 247 
Patella tap, 203 
Paten r ductus arteriosus, 
168-9 

heart murmurs, 161 
[Fig. 7,45), 33$ 
Patients, description in 
ease records, 20 
Peak expiratory flow 
(PFF), 128 [Tabic 6.7) 
Peak flowmeter, 127, 129 
{Fig. 6.46) 

Pellagra, 316 
‘burning feet 1 syndrome, 
320 

skin pigmentation, 36 
rongne in, 317 
Pelvic organs, examina- 
tion, 89-91 

Pel-libstfiin phenomenon, 
198 

Penis, 4 1 

growth in puberty, 344 
infantilism, 41 
Peptic ulceration, 54, 
7i-2 

sec tils o Duodenal ulcer; 

Gastric ulcer 
diagnosis, 71-2 
differential diagnosis, 71 
cpigasLric tenderness, 64 
hacmatemesis, 54 
haemorrhage, 71, 72 
[big. 4.28) 

Perceptual disturbances, 
psychiatric disorders, 
294-5 

Percussion 
abdomin.il, see 

Abdomen, percussion 

axilla, 115 [Ftg. 6.27) 
chest, 115-16, 115 
[Figs. 6.24—6.26). 116 
[Fig. 6.29) 

clavicles, 115, 116 {Fig. 
6.28) 


Percussion (cont.) 
in gastrointestinal dis- 
tension, 68 

heart, L45 
kidney, 88 
liver, 68, 69 
lung,^c hung, |>erciis 
sion 

spleen, 189-90, 189 

[Fig. * 5) 

Percutaneous cholangiog- 
raphy (PTC), 82 
Pericardial effusion, U>2 
signs, 162 

Pericardial friction rub, 
151, 152 {Fig. 7.29), 
162 

Pericarditis, 162 
constrictive, 163 
jugular veins, 143 (Fig. 
7.2 J) 

tropical diseases, 319 
in HIV infection, 3 1 9 
tuberculous. 319 
uraemic, echocardiogra- 
phy, 179 [Fig. 7.75) 
Pericardium, 162 3 
Periodontal abscess, 46 
Peripheral bloodvessels, 
inspcction^a usen I rati On , 

142 

Peripheral nerves 
distribution, 263 [Fig. 
10.7 H) 

cnrrapmcnc syndromes, 

258 

lesions, 236, 256, 258 
traumatic, 258 
pain, 266 
pathways, 263-4 
posterior nerve roofs, 
264 {Fig. 10.79) 
Peripheral neuritis, 258-9 
Peripheral neuropathy- 
gait in, 244 
subacute combined 
degeneration of cord, 
271 

tendon reflexes absent, 

246 

Peripheral vascular dis- 
eases, 181-6 
investigation*, 186 

Perisplenitis, 1 89 
Peristalsis, 63-4 
Pcritonc.il cavity, fluid, 
67-8 

Peritoneoscopy, 7S 
Peritoneum 
biopsy, 78 
chronic fibrosis, 78 
diagnosis of diseases, 
77-* 


Peritoneum (amt.) 
irritation, p.iin in, 52 
parietal, referred 
abdominal pain, 52 
Per i con i ns 

ahdominal wall move- 
ments, 63 

acute generalized, 77-8 
auscukation, 69 
chronic, 78 
conditions simulating, 

78 

costal breathing, 110 
investigations, 78 
rigid icy ot abdominal 
wall, 64 

symptoms, 77, ?8 
Perironsi Ihr.i bscess, 340 
Persistent vegetative state, 
353 

Personality 
disorders, 298 
facial appearances, 28 
premorhid, 292 
Pes cavus. 44-5 
Petechia 19] (Fly. ff.7), 
199 

newborn iuLcib, 326, 
331 

Petit trial, 279-80, 280 
Peucz-Jcglicr’s syndrome, 
pigmentation of 
lipsAnouth, 4$ (Fig. 4.6) 
pH, urine, 93 
Phaenchromocytoma, 311 
investigation, 314 
Pharyngeal reflex, 233, 
251 

Phenneerin, Analgesic 
nephropathy, 1 00 
PhcnindioriL', 92 
Phcnothiaztne tranquilliz- 
ers, Parkinsonism due 
to, 262 

Pheiiytoiii sodium, 190 
glim hypertrophy anti, 
280 [Fig. 10. 9 7), 339 
Philadelphia chromosome, 
198 . 

Phlebitis, 185 
Phobic symptoms, 294 
Phonocardiography, 135, 
175 

abnormal, 1 37 {Figs. 

7.8, 7.9) 

north: stumosis, 139 
[Figs. 7.13. 7.14) 
heart murmur:;, 152-3 
normal, l39fFi*. 7.12), 
143 [Fig. 7.22), 156 
(ffg. 7.34) 

principles and interpre- 
tation, 1/5 
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Phonocardiography 

fcone.) 

pulmonary srenosi. 1 , 144 
{F*. 7.2.1 ) 
Photophobia, 9 
riboflavin deficiency, 420 
Phrenic paralysis, 6? 
Physical examination* 4—5 
sec also Auscultation; 
Palpation; Percussion; 
specific anatomical 
regions 
elderly, 350-2 
principles, 350-1 
instruments for, 5 

prmciplcs, 1-1? 
recording* 20-1 
systematic, 4—5 
Pia-aruclmoid, 271 
Pigeon chest. 111, 121 
(%- 6uM) 

PigmenrarioTi, 36 
black, 36 

brown, Addison’s dis 
ease, see Addisons 
disease 

buccal membrane. 48 

(Fig, 4.4) 

chronic venous conges- 
tion, 36 

Cushing V; syndrome, .14 
(Fig. i. 1 7), 310 <F/£. 
12.21} 

haemoch rom acosi s* 36 
hyporbyroidism, 16 (Fig. 
3.19b) 

irradiation causing, 16 
kal;»‘;»/ar, 316 
leprosv, 1 1 6 
lips, 48 [Fig, 4.6) 
liver discuses, 36 
loss, 36 

see also Vitiligo 
hypopituitarism, 107 
Kelson s syndrome, .310 
(Fig. 12.20) 
pellagra, 36 
Pcutv-JrgJier’s syn- 
drome, 48 (Fig. 4.6} 
scrotum, in ueuuULes, 

,33,3 

tmpical diseases, 316 
varicose veins, 16, 44 
{Ft*. 3.47) 

yellow, see Jaundice 

'Pill rolling', 241, 262 
l Ping pong" sign, in rick- 
ets, 338 

l Pink -puffer’ syndrome, 
125 

Pinna, crack, 145 

7.2) 


'Pius and needles’, 265-6 
q ucstions/e x animation. 
18 

Pitnirary disease, 106-8 
see also 

Hyperpituitarism; 
Hypopituitarism 
;i etiological diagnosis, 
308 

functional diagnosis 

306-8 

investigations, .313 
Pituitary gland, 100-2 
Cushing's syndrome, 

310 

mncniadenorna, optic 
cilia sim lesion, 216 
(Fig. 1 0.2} 

ovcraccivity/h y pcrfiniL 
tion, 14 

pro lacri noma. 111 (fig. 

12 . 26 ) 

signs of space-occupying 
lesions, 282 [Table 
10, 9), 108 
symptoms, 301 
cumours, 221 [Fig. 

10.16 J, 402,308 
bitemporal hemianopia 
in, 221 i Tig. 10.15) 
Pityriasis versicolor, 3 16 
Plagiocephaly, 111, 337 
Plague* 115 

Plantar rcHcv, ?.50 [Fig. 
10.61) 

Plasmodium falciparum, 
415 

SCC also Malaria, falci- 
parum 

blood films, 322, 423 
[Fig. 1.U3) 
Plasmntiiian malariae t 
315, 31? 

blood films, 323 (Fc^. 
13.13) 

Plasmodium ovale ,315 
blood films, 32.1 [Fig. 

13.13) 

Plasmodium vivax, 115 
hi nod films, 323 

1.1.13) 

Platelets, 1 93-4 

aggregation, 1 98 9 
deficiency, 1 99 
Pleura 

anatom iral landmarks, 
112 (bigs. 6.16, 6.17) 
biopsy* 12? 
diseases, 125-6 
dyspnoea, 11)4 
pain frcmi, 105, 1 22 
Neural cavity, air in, see: 
Pneumothorax 


Neural effusion, 125 
breath sounds, 126 
(Figs. 6.21. 6.41) 
bronchial carcinoma. 
122 

‘chylous’, 125, I 86 
signs, 123 (Table 6.3) 
Pleural fluid 
collection, 129 
examination, 127 
Pleural friction, 120 
Pleural friction rub, 120, 
122, 125 

Neurectomy, keyhole 
surgery', 109, 110 (Ju^. 
632\ 

Pleurisy, 125-6 
diaphragmatic, 105 
pain, 132 

PJumxner’s disease, 106 
I’lummer-Vjjisoii syn- 
drome, 194 
Pncuma curia, 94 
Piicimiocuctiil meningitis, 
272-3 

Pneumocystis cartnit, 127 
pncum£>Tiia > 124 
PneumoeiKvpJialogi'si phv, 

285 

Pneumonia, 122-3 
chest X-ray.s* 124 [Fig. 
6.37 ) 

community acquired, 
122, 123 (Fig. 6.37) 

crackles in, 120 

lung consolidation, 122, 

123 

nosocomial, 122-4 
Pneumocystis* 124 
Pnciimorhorax, 126 (Fig. 
6.45) 

breath .sounds, 118, 126 
catamenial, 126 
dyspnnea, 104 
left-sided, 126 
percussion, i 16 
signs, 123 ( Table 6.3) 
spontaneous* 126 
Poikilocyroaia, 197 
Poisons, neuropathies due 
co* 258-? 

Poliomyelitis < infantile 
paralysis)* 256, 256-7 
(Fig. 10.70) 
signs, 256-7 
Polio virus* 27? 
Polyarteritis nodosa, 184 
splinter luemon hages, 
167 (Fig. 7.54) 
Polyarthritis, 208, 20? 
Polyrhromasia, 192 
Polycystic disease, kidney, 
100, 10 1 (Fig. 5.18) 


Polyc ytluiemia 
facial appearance, 28 
flushing m, 3/ 
primary, central cyanosis 
iiu 106 

Polycythacmia vera, 1 91 
Polydipsia, 86 
Polymorphonuclear leuco- 
cytes, I97.-3 
PolviTivatgiu rheumatica, 

184' 

Polyneuritis, acute 
(Gtlilblin-Harrc syn- 
drome), 258 

Polyneuropathies. 258-9 
Polypharmacy, in cldcrlv, 
347, 34? 

Polyuria, 85 6 
Al>H deficiency, 107 
diseases causing, 85-6 
q nesfions/eva mi nation, 
17 

Pons, 234 
lesions, 228, 255 
crossed paralysis, 255 
(Fig. 10.6S) 
facial paralysis, 228 
tumours, 230 
Porphyria, 92 
congenital, teerh, 47 
Porphyrin, 7 1 
Portal hypertension 
sec also Oesophagus, 
vatites 

cirrhosis, 79 (Table 4. 7) ^ 
80 

investigations, 81 
Portal pyaemia, 81 
Poriul system, obstruc- 
tion, 62 

Portal venous obstruction, 
190 

splenic enlargement. 1 90 
Porto-splenogram, 82 
(Fig. 4.44) 

Port- wine stain, 341 
Position sense, 267 (Fig. 
10.821 

Posrepilepnc phenomena, 
779 

Posterior ceiebial ailCi'v. 
216 

occlusion, 2/4 

PoStXTM >r CO-1 UTTIII S 
lesions, sensory nravia, 

253 

in syringomyelia, 269 
. Posterior nerve roots, 264 
Post k a la -a 70 r dermal 
leishmaniasis, 316 
Post-mortem examina- 
tions, 454-5 
Poslurc, 35 
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Posture 

abnormal, 35, 24 {-2 

at rest, 242 

ankylosing spondyliris, 

20 9 (Fig. 9.18) 
cerebellar lesions, 242, 

26 2-3 

Diicheimc muscular dys- 
Lropliy, 259 

heart murmurs relation- 
ship, 153 

hypotension with, .15 I 
newborn infams, 330 
(F ig. 1 -1.fi), 3.1 M 
sensa Li on, 267 
Pottcts syndrome, 3.11 , 
332 

Power, swr Motor power: 

Muscle 

Prxicmlol, chronic peri- 
tonitis due to, 78 
Prader’s orcliidometet, 

301 (Fig. 11J). 344 
(%- H.21) 

Precentral gyms, signs of 
space occupying lesions, 
2»2 {Table 10.9) 
Proem-dial j>am t 132 
Pregnancy 

megaloblastic anaemia, 
1 % 

pyelonephritis, 99-1 (JO 
vaginal examination, 91, 
92 

vomiting, 52 
white cell counts, 192 
Pressure, sensation, 264, 
7.67 

Preterm infants 
cxaniio»lioH, 3.30 (fig. 
14.6) 

inguinal hernia and tes- 
ticular ma I descent, 

333 

Pretibial oedema, 44 (tig. 
3.46) 

Primarv biliarv cirrhosis, 
79 

Proctoscopy, 68, 77 
ulcerative colitis, 75 
Progressive muscular acro- 
pliy, Motor neuron 
disease 
Prolactin 
deficiency, 307 
e xcess/hypcrsecrction , 
307. 30$ 

Prolactinoma, 3l3 fFi£. 
22.26) 

Proprioception, 265, 264 
loss, 768 
Pcoplosis, 305 
Propulsion, 242 


Pl'uSllUC 
carcinoma, 90 
enlargement, 90, 102 
siress m continence, $5 
eva mi nation, 90 
Pm.slutic massage. 90 
Protein 
excretion, 96 
in nrine, srr« r Proteinuria 
Protein -energy malnutri- 
tion, 317 
Proteinuria, 93-4 
0 symptomatic, 9$ 
malaria. 319 
nephrotic syndrome, 98 
orchosratic (postural), 93 
pathological, 93-4 
physiological, 93 
test, 93 

unsclcctiw, 96 
Pruritus, 36 
in haematol cubical dis- 
ease, 191 

in obstructive jaundice, 
59 

Pruritus vnlvae, H9 
Pseudobulbar paralysis, 

256 

Pseudo-diarrhoea, 56 
Pseudo-fractures, 205 
(Fig. 9.9) 

Pseudo-hall ueiiiaiioiis, 

294 

Pseudohypertrophy, in 
Duchcnne muscular 
dystrophy, 259 
Pseudoh ypopara thyroid 

ism, 312 
Psittacosis, T22 
Psoriasis 

urthriLis, 39 (F?£. i.29), 

209 

nails, see Nails, psoriacic 
rash, 37, 3« (tig. 3.22J, 
39 

Psychiatric disorders, 
288-99 

classification (ILD 10), 
298-9 

diagnosis, 288-99 
examination and aide- 
memoire foe, 289 
(7 able I/Jl 
to rm ularion, 788, 796, 
297-8 

history-taking, 289-93 
past history, 290 
physical examination and 
investigations, 296 
referral reasons, 290 
specimen ease. 296-7 
Psvehtafric interview, 

288-9 


I’sychoactivc subsrance 
use, behavioural disor- 
ders, 298 

Psychogenic disorders, 

weighr loss, 14 
Psychogenic pain, 7, 9 
Psychogenic symptoms, 
offensive breaih, 46 
Psychological develop- 
ment disorders, 298 
Psychoncu rases, swearing 
in, 36 

Psychosomatic disorders, 
tropical diseases, 320 
Ptosis, 723, 223 (tig. 

10. 20), 224 
complete, 225 (tig. 

10.24 1 

in hyperthyroidism* 3t)4 

(Pig. '*•*) 

partial, 224 (Fig. 10.23) 
liberty 
delayed, 307 
precocious, 41 (tig. 
3.35) 

status estimation, 34 1 , 
344 

Pubic hair, development, 
341 (Idbte 14.4), 344 
Ihllmooary arterial hyper 
tension, jugular pulsa- 
tion, 144 

Pulmonary embolism 

dyspnoea, 104 
loss of consciousness, 1 0 
right ventricular failure 
in. 177, 171 (tig. 

7.64) 

Pulmonary fibrosis, 118, 
124-5, 125 {tig. 6.40) 
signs, 12.3 {7i ibh; 6.1). 
124 

symptom^ 124 
j’ulmonary function tests, 
127-9, 128 {‘table 6.4) 
Pulmonarv heart disease, 
106 

clinical pointers, 135 
(Table 7. 1\ 

Pulmonary oedema, 122, 
172 

causes, 122 
crackles to, 12U 
fa Icipn ri tm m a I a ria ,319 
Sputum, 10.5 
sympLoms/signs, 122 
Pulmonary' stenosis, 16Q 
(fig. 7. 43), 169 
congenital, murmur, 159 
(Fig. 7.40 ) 

ECG„ 175 (Fig, 7.67} 
heart murmurs, 155, 

160 (%. 7.43) 


^ 2 ^ 


Pulmonary sleilusis (cowt.) 
jugular pulse, 144 l Fr#. 
7.2.1) 

Pulmonary' valve 
echocujdiogiaphy, 178 
stenosis, sec Pu I m unary 
stenosis. 

Pulmonary veins, engorge- 
ment, 1 22 

Pulmonary venous hyper 
tension, 1 3 1 
.symptoms, 133 
Pulsation 

epigastrium in heart dis 
ease, 134 
hrarr, 145 
veins. 143-5 
Pulse, 135 42 
anacrotic, 139 (Fig, 

144) 

arterial wall condition, 
141 2 

bisferiens, 140, 141 (tig. 
7.79) 

hounding, 139 
brucliial, palpation, 
136-4-2, 136 (Fig. 7.5) 
carotid, see Carotid 
pulse 

collapsing f'warerham- 
mcr), J40 (Fig. 7.15) 
dicrotic (livpcrdicrotic), 
140, 141 (fig. 7.77) 
examination, 135-42, 
136 (Tattle 7.2 \ 
femoral, 136 
form (volume/pulsc 
wave), 139—1 
iiiCLjuality, 136 
‘jerky' in hypertrophic 
catdiomyopathy, 141 
(tig. 7.20) 
normal. 137, 139 
plateau, 139, 139 f Fig>. 

7.13, 7.14), 140 
rapid, tropical diseases, 
315 

rate, 137 
rhychm, 137-S 
slow, tropical diseases, 
315-16 
volume, 140 1 
‘Pulse* deficit 1 , I3~ 

Pulsus al remans, 14 1 (ttg. 
7.18) 

Pulsus paradoxus, 140 
‘Punch drunk’ syndrome, 
262 
Pupil 

abnormalities, 776-7 
Argyll-Robcrtsuji, 227, 
270 

in Cerebral injuries, 22/ 
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Pupil (conf..) 

Ctm-sensual reflex, 223 
dila tioiVcontracti on , 
226, 227 
examination, 223 
inequalities in size* 226* 
111 

irregularities* 227 
myotonic, 227 
reaction to light* 723 
Pupillary innervation, 
222-7 

Purgatives, excessive use, 
56 

Purpura, 37, 188 (Fig. 
H.l) s 191, 199 
allergic, .39-40, 199 
Henoch- Schbnlein* see 
Hcnoch-tSch iinleiii 
purpura 

in tcnikflCTTiiii, 188 (Hg. 

$Jl* 199 

mouth, haciimtulogiual 
disease* 190 
senile, 199 

thrombocytopenic., \ 91), 
199 
Ihis 

‘anchovy sauce'* 8 1 
ill faeces, 7) 
in urine, 91 
in vomit* 70 

Pustular lesions, newborn 
infants, .1.31 
PusLules, 39 
Putrefaction, 355 
l*yclitis, pyuria in* 94 
Pyelography 
antegrade. 95 
iuLcaveuous, 95 (Fig. 

5.1 V) 

retrograde, 95 
Pyelonephritis* 99-100 
aciltc, pain, 86 
chronic, proteinuria, 
9.3-4 

Pyloric carcinoma* 69 
l*yloric obstruction, 54,63 
also Pyloric stenosis, 
examination, 69 

vomirus in* 69 
Pyloric stenosis* 52, 72 
Pyonephrosis, 100 
Pyorrhoea, 47 
Pyramidal tracts, see 
Corticospinal (pyrami- 
dal) tracts 

Pyuiia, 94, 100 


Quadriceps, wasting, 261 
(«fi- J0-76) 


Quadriplcgia, 237, 245, 
256 

Qixeckensredt's rest, 270 
Questionnaires, 2-4 
Quinsy* 340 

R 

Radial jerk* 248* 24.9 {Fig, 
f 0.57) 

Radial nerve 
lesions, 24 l 
paralysis* 258 
Radiology 
chest* 127 

cystic duct stones, 82 
(Fig. 4.451 

endocrine disorders, 3 13 
liver, 81 

nervous svsiem diseases, 
285-6 ' 

renal/urinaty tract dis- 
ease, 95 

skeletal diseases. 211-12 

Radionuclide scans 
bmin, 286 
liver, 81 

Ratusav-Hmll syndrome. 

230 [Fin- 19-33) 
ears, 3 1 
Randa, 332 
Rashes, 37-40 
see aho specific discuses 
bullous, 38* 38 \Fig, 
.1.24) 

butterfly, 28, 31 {Pit;. 
3JI), 184, 202 (Fig. 
9.3 ) 

cen era fugal/ccntripctal 
spread, 37 
desauamativc, 39 
erytheimiLouS, 40 (Fig. 
3.32), 316 

haemorrhagic, 37, 188 
IT*- 8.1) 
sec alsv Purpura 
of legs, 44 (Pig- 3.48) 
HIV infection, 316 
infants/toddlers, 336 
macular, 37, 316 
nodular, 38 9, 38 {Pig. 
3.2S) 

papular, 37, 38 (Fig. 

3.22) 

purpuric* 44 (Fi#. 3.48) 
pustular, 38 

quesrions/examination, 

18 

secondary changes* 39 
skeletal disorders, 20 1 
tropical diseases, 316 
vesicular, .37-8, 38 (Pig. 

3.23) 


R:\ST (radio ullergo 
absorbcnc test), 129 
Raynaud's disease, 183 
Ravnaiid3 phenomenon, 
182(6^. 7.81), 183-4* 
202 

gangrene. 42 (Fh>. 3.39) 
Reading* riftsessmcnt, 215 
Records, case, nee Case 
records 

Rectal examination* 68, 
89-90 

anatomic situation of 
structures in, 90 {Fig. 
5-fiJ 

procedure, 90 (Pig. 5..5) 
Rectocele, 91 (Fig. 5.5) 
Rectum 

‘balloon mg'* 68 
carcinoma, 75-6 
Recius muscles, 64 
divaricaiion, 65 
Red blood cells 
ah normalities, 196 
clumps and nggluri na- 
tion, 192 
coloration, 192 
excessive destruction, 
196-7 

haemolysis, 57 3 
osmotic fragility, 197 
precursors* 192 
in urine, 94, 95 
Reflexes* 245-52 
deep, set: Tendon 
reflexes 

newborn infants, 330-4 
organic {visceral), 245, 
251-2 

superficial (cutaneous), 
245, 246 {Table 10,61* 
250-1 

Reflux oesophagitis, see 
Oesophagitis 
Regurgitation* food/secrc- 
tions, 50 

vomiting differentiation, 

53 

Reiter's syndrome, 209 
arthritis, 209 
symptoms, 202 
Relapsing fever 
fever in, 3 1 5 
parasicaenua, 321 
rigors, 3 1 6 

Release phenomenon. 
213,246 

Renal angiography, 95 
Rrnal anjjJe, 86 
Renal artery 
occlusion, 86 
stenosis, 98, 99 (Fig. 
5.14) 


Renal biopsy, 96, 97 
Rural calculi, 100 
Renal colic* 53 (Table 
4.2). 86 [hi* 5.7) 

Renal disease 
diagnosis, 97 101 
hypertension in, 87 
retinal changes S9 (Ftp. 
5.2) 

symptoms* 85-8 97 
Renal failure, 
acute* 

in falciparum malaria, 

319 

oliguria in, 86 
chronic. 

causes. 97 {Table 5.7) 
dialysis and Transplan- 
tation, 101 
oedema* 87 
polyuria, 85 
polyuria and thirst, 46, 
85 

symptoms, 87-3 
Ren :i( oedema* HY 
Renal papillary' necrosis, 
JOO 

Renal rickets, 34 
Renal system 
physical signs nrul exam- 
ination, 88-97 
symptoms, $5-8, 97 
Renal transplantation* 

101 

Renal tuberculosis, 100 
Rena! tubules 
acute necrosis, 98 
function, 85, 96 
Renal vascular disease^ 

98 

Renal vein occlusion, 99 
Respiration 
see also breathing 
cessation, diagnosis of 
death, 354 
Chcvnc-Stokcs, 111. 

131 

heart murmurs relation- 
ship, 153 
manner, 110 
movements, 
accessory' 108 
cliaracierisiics, 109-11 
newborn infants, 325, 
332 

rate and depth, 110-11 
Respiratory arrest. 353 
Respiratory arrhy th mi as, 
increased intracranial 
pressure*, 282 
Respiratory centre. 1 10 
Respiratory depression, 

newborn infants* 325 
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Respiratory disease, 
103-30 

diagnosis, 120-7 
extrachoraeic *ympfoms, 

ior> 

newborn iutnms 330 
physical signs, 106 20, 
123 [Table 6J) 
sped 1 1 investigations.. 
127-30 

symptoms, 103 6 
uppet tract, symptoms, 
105 

Respiratory distress, 1 34 
posiun: in, 35 
Respiratory offotr, aware 
ness, 1 04 

Respiratory sysrem 
disease, iW Respirator)' 
disease 

examination, 106-20 
afar exercise, 120 
infections, upper tracr, 
103 

sympeoms, 103-6 
in rnrdiaC disease, 133 
of lenal failure, 87 
tropical diseases, 3 19 
Resuscitation, cardio-tvs- 
piratory, 354 
Reticulocytes, 192 
increased, 197 
Kcticulocytosis, 192 
Retina 

dcTfichment, 220 
examination, 71 8 {f'ig. 
10 - 6 ) 

haemorrhage, see 
Retinal haemorrhages 
in renal disonsr, 89 (figp 
J.2) 

Retinal artery, occlusion, 
184 

Rrriit.il blood vessels, 142 
Retinal haemorrhages, 

183 [Fit *. 7.84) 
blot and dot, 220 [Fig. 
10.13a) 

in falciparum malaria, 

320 

flame-shaped, 190, 220 
(b'ltf 10.12#) 
m haemarological dis- 
eases, 1 90 

Reliual vein, occlusion, 
papiNocdcma, 218 
Retinopathies, 219-21 
cytomegalovirus, 220 
4 {Fig. 10.11} 
diabetic, 21 9, 220 (Hg. 
10 . 12 ) 

hypertensive, 2 1 9, 220 

[FiX. M-W 


Retrobulbar neuritis, 219 
pupillarv response to 
light, 22.3 

Rutrupulsioii, 242, 26 1 
Rheumatic chorea, 240 
Rheumatic fever 
heart involvement 1 , see 
Rheumatic heart dis- 
ease 

joint involvement, 207 
distribution, 203 
{Table 9.1) 
onset and symptoms, 

207 

Rheumatic heart disease, 
154 5,207 

acute cardiomyopathy, 
164 

aortic stenosis, 16/ 
clinical poincers, 135 
[Table 7.1) 
mitral regurgitation, 
murmurs, 154 
in tropics, 319 
Rheumatoid arthritis, 

184, 207—8 
deformities, 208 
feet, 45 

joints involved. 203 
(Table 9. l\ y 208 
morning stiffness, 201, 

208 

radiology, 211-12 
subluxation of joints, 
212 (Fig- 9 .24) 
symptoms, 208 
ulnar deviation, 42, 208 
Rheumatoid disease. 184. 
207-8 
arthritis, see 

Rheumatoid arthritis 
episclcritis/sclrritis, .30, 
207 (Kg. 9.12) 
iritis, 30 

vascuhcis, 185 (Fig. 

7.87) 

Rlieumaroid nodules. 207, 
108 (Fig. 9.14) 

Rhinitis, 108 
Rhinnrrhnea, ill 
Rib, fractures, breathing, 
111 

Riboflavin, 92 
deficiency, 317 
photophobia, 320 
'Rice- water' stools. 56, 
317 

Rickers, 205, 338 
anterior fonts nelle in, 
338 

enlarged epiphyses, 338 
. {Fig. 14,17) 
funnel breast, 111 


'Riekcry rosary’, 1 1 1, 3.38 
Riedel’s lobe, 65 
Ri tampion, 92 
Right ventricle, see 
Ventricle, right 
Rigidity, 237 8,244 
‘cog- wheel’. 244. 262 
neck, 27 1 (Fig. )Q.87) 
Rigor mortis, .155, .356 
(tig. 16.4) 

Rigors, 315 
Rhine's resT, 231 
'Rolled omentum’, 78 
Rgitmuowsky methods, 
blood film staining, 191 
Romberg's sign, 253, 270 
Rooting reflex, 334 
Rool pain, 266, 2“0 
see aUv Nerve tool 
R osacea, 31 
Roundworms, 71 
Ruminations, 294 
Russell-Silver syndrome. 
326 


S 

Sjict.i 1 cushion, oedema, 
133, 1.14 [Fig. 7.1) 

Sacroiliac joints 
ankylosi ng .spun dy I itis, 
209 {Fig. 9.17), 111 
examination, 204 
Saddle nose, 3 1 ( Fig. 

2 JO) 

St Virus's dance, 240 
Salaam attacks., 280 
Saliva, inability to swal- 
low, 50 

Salivacy calculi, thirst, 46 
Saliva ry glands, 32 
Salivation 
decreased, 46 
increased, 46, 262 
Sarcoidosis 
cervical lymph node 
enlargement. 33 
erythema midosuiu, 38 
iritis, 30 

pulmonary fibrosis, 125 
Sill i v.i ry/lflcrima 1 glands, 
32 

splenic cn I a rguitiLi i L, 190 
test, 129 

‘Snrnrdflv night puralvSiS’, 

258 

Scabies 316 
Scalene nodes, examina- 
tion, 109 (hr*. 6.5) 

Scalp 

cause of death deternii 
nation, 355 


Scalp (coni.) 
examination in newborn 
iufuuls, 331 
lesions in newhom 
infants, 526 
Scanning, speech, 215 
Scapliuceplialy, 337 
Scapula, 1 1.3 
pain, 82 

winged, 2.13, 242 ( Fig. 
10.451,259, 260 \hig. 
10.73b) 

Scar I ci fever 
desquamation, .39 
cash, 37 

scars, 39, 40 (ivy. 3.31), 
44 <i* w . 3.47) 
Schistocyres, 192 
Scbisioww haemt2to- 
tmm,.H9, 322. 323 
Schistosoma japonic uni, 
320, 323 

Schistosoma mdnsOni, 

3 23 

Schistosomiasis, 71 
convulsions, 320 
diagnosis, .322-3 
dysentery in, 31“ 
hematemesis and 
mdacna, 317 
intestinal., .117, .318 
liver enlargement, 3 1 8 
splenomegaly, 3 1 S 

(Fig- U-7) 

Kara yama syndrome, 
319 

terminal tiaeiiuiluria. 

319 

Schizophrenia, 293, 298 
ratamnir, 29.1 
Sciiuinui's test, 197 
SchwabachN test, 23 1 
Sciatica, 266 
Sclrra 

blue, 201-2,202 (Fig. 
9.2) 

inspection and appear- 
ance, 10 

Scleriiis, rhcumacoid 
arthritic, 50, 207 (Pig. 
9.M) 

Scleroderma, see Systemic 
• sclerosis 

.Sclerosis, disseminated, 
see Multiple sclerosis 
Scoliosis 
idiopathic, 344 
thoracic, 202 (Fig. 9.4) 
Scotoma, mitral, 219 
Scratching skin, 36 
Scrotum, pigmentation, 
neonates, 133 
Scrub Lyplius, 316 



Ctombcriain's Symptoms af'Q S.-gns in CHricoi Medicine 


Seiirvv, V) l JU : i S . S.tJR 

200 

bleed Uj$j gum*, 200 (ffc. 
,9.17) 

bruising, 199 (/vif. 5.2 5) 
gums in, 47 
Scybala, 70 
Seizures 

see also Convulsions 
akinetic, 280 
epileptic, see Epilepsy 
myoclonic, 280 
tunic ;md clonic, 2/9 
Self, disturbed percep- 
tion*, 294-5 
Sella turcica, 30 ! 

Seminal vesicles, 90 
Senile purpura, 199 
Sensation, 263 

CcS-tio| 5 , trigeminal nerve, 
227 

Sensibility, deep, 264, 267 
Sensory areas ot brain, 

214 {Fig.lO.L) 

Sensory loss, 266 
"dissociated’, 263 
lesions causing, 268 
tropical diseases, 320 
Sensory nerves 
distribution, 263 {Fig. 
1Q.7R) 

legions, 268-71 
localization, 268 
pathways, 263-4, 264 
(%. 10.79), 265 [Fig. 
10.50} 

Sensory suppression, 267 
Sensory system, 263^4 
.i natomy/physiology, 

26 3-5 

intracranial space-occu- 
pying lesions, 283 
lesions, posture in, 242 
physical st&ns and exam- 
ination, 266-7 
symptoms in nervous 
diseases, 265-6 
Sepncacmia, splenic 
enlargement, 190 
Sexual activity, 
eh i Idrcn/adulciicciiCs, 

344 

Sexual characteristics, sec- 
ondary, 341, .144 
Sexual history, psychiatric 
disordersand, 291 
Sexually transmitted dis- 
eases, 41 

Sexual precocity, 41 (Fig. 
3.35) 

Sexual reflexes, 252 
Sheehan's .syndrome, 308 
Shi (ring dullness;, 68, 69 


Shtgetia, 317 
Shingle?, see Herpes 
zoster 
Shock, 7 
cardiogenic, 133 
haemorrhage causing, 
194 

mfuiits/ioddlers, 337 
oesophageal per fora 
tion/rupmre causing, 
51 

skit) in, 36 
spinal cord, 246 
Shoulder girdle 
examination, 204 [Ijhle 
9.2) 

in facio-scapulo humeral 
muscular dystrophy, 
261UH* 10.73) 
movements, 204 
neuriLis, 258 
referred pain, 52 ? 105 
Sickle cell disease, 196-7, 
197 (%. 198} 
a bdoinimd pa ill, 3 1 7, 

318 

Sighing, 1 16 
Sigmoidoscopy, 77 
"Silver stool’, 70 
Sino-atria) node, 169 
Sinus arrhythmia, 137 
(%. 7.7) 
uchycardia* 13 1 
Sinus infection, chronic, 
108 

Sinusitis, 9 

Shrine Chapel syndrome, 
10-1 I 

Sjogren s syndrome 
parotid enlargement, 32 

ilursi in, 46 

SkuleLal sy.steui, 201-12 
examination, infantxftnd- 
dlens, 337-8 
inspection, 202-3 
movements, 20 3—4, 204 
{Table 9.2) 
palpation, 203 
in renal failure, 88 
signs and physical exam- 
ination, 202-4 
special investigations, 
211-12 

symptoms, 201—2 

Skin, 36 4L 

abnormal elasticity, 19 1 
{Fig. H.9) 

AIDS and, 40 
see also Kapuyi’s sar- 
coma 

changes in hacraatologi- 
Cfll disravc, 191 


Skin [cofit.) 
in chronic myeloid 
leukaemia, 191 {Fig. 
5,61) 

colour, 

see also Pigmentation 
cause of death determi- 
nation, 355 
faciaL 29 

in renal disease, 88 
dryness, 36 
examination, 56-4 1 
elderly, 351 

ijifants^toddlcr.s, 336-7 
newborn infants, 331 
excoriation, 36 
facial charnerrrisrics, 28 
flushing, 36-7 
inspection and appear- 
ance, 36-41 
markers of malignant 
disease, 40 
pallor, see Pallor 
pigmentation, see 
Pigmentation 
rash, ire Radies 
snips, 323- 4 
tags, newborn infants, 
.131-2 

target lesions in 

Sccvens-JnJinsiou *yn 
drome, 37 (Fig- 
.l.lfii/b) 
texture, 37 
thimieSS, 35 J 
thinning. 

Cushing’s syndrome, 

309 

growth hormone defi- 
ciency, 307 
in tropical diseases, 

316- 17,316 [Figs. 
13.2-13.4) 
ulcers, 39 

'writing 1 on (dermo- 
graphia), 39 [hig. 
i.27j 

yellow* set; Jaundice 
Skull 

acromegaly, 307 
deformity, 

in haemolytic anaemia, 
196-7 

infants/toddlcts, 337 
enlargement in Paget’s 
disease, 32, 201 {Fig. 
9.1), 206, 207 [Fig. 
9.12a) 

moulding in neonates, 
331 

premature fusion of 
sutures, 337 
radiography, 285 


Sleep paralysis, 281 
Slccrp-upnotra syndrome, 
111 

Small bowel enema, 76-7 
Small intestine 
diagnosis of diseases, 
74-5 

obstruction, 53 {Table 
4.2), 64 

pain, 53 {Table 4.2). 55 

special invesligalioilS, 

76-7 

Small statute, see 
Dwarfism 
Smell, sense, 216 
loss of, 21 6 
pcrversion?i, 283 
Smoking 

bronchial tax villoma, 

122 

childrcxi/adolcsocnts, 

344 

chronic bronchitis, 171 
Snellen’s test, 2 £6, 217 
{Fig. 20.41 

Snoring. I 1 1 

Social circumstances, psy- 
chiatric history taking, 

292-3 

Social contacts, elderlv, 
348 

Social hiacory, 3 
elderly, 349 
Social support, elderly, 

348 

Sodi am 

plasma levels, 96 
rcccndon, 303 
rnbnlar rt?n.b.snrptiori, 87 
Sodium chlorate pn iron- 
ing, 355 

Solvent abuse, 344 
Somatoform disorders, 
298 

SordeS, 30 

South-East Asian haemor- 
rhagic fever, facial cocby- 
moscs, 316 {Fig. 13.4) 

Space occupy mg legions, 
intracranial, see 
Intracranial space-occu- 
pying lesions 
Spasm, 10 
Spastic ii y, 244 
infants and coddlcrs, 

340 

Speech 

assessment, 214-15 
defoccs/disordcrs, 46, 

214-15 

cerebellar lesions, 263 
loss, quesdaxis/examina 
tion, 17 


/ncte* 


Speech («>«/.) 
mental state examina- 
tion, 293 4 
non-fluent, 2 1 5 
poverty of, 214 
spontaneous. 21 5 
SpliLTucytes, 192 

Sphcrixytmis, hereditary, 
58, 196, 19/ 

Sph vgmomn nr >meter, 138 
[Fig. 7 AO) 

Spider liucvt, 28, 40 
giant, 80 {Fig. 4J9) 

in hepn fie cirrhosis 80 

(%. 4.40) 

Spiridl accessory nerve 
(eleventh cranial), 233 
Spina! cord, 234 
Compression, 270 
see also Cauda equina 
camjcs and symptoms, 
270 

diseases, urinary reten- 
lioii/iui oiilmet jee, S5 
liemiscction, 268 
lesions, 

mass reflex, 252 
uiicluiUioik 25 I 

sensory pathway, 264 
shock, reflex absence, 
246 

subacute com hi ned 
dvginitraliou, 242, 

271 

ataxia, 253 

symptoms, rime course, 

3 (F/£. i.J) 

transverse leptons, 268, 
2/0 

tumours, 2/0 
Spinal nerves, 270 [iig. 
10 . 86 ) 

Spine 

bamboo, 209 [Ftfr 9.17), 
212 

deformities, chest defor- 
mities in, 1 12 [Fig. 
6,25) 

examination, 204 ( I able 
9.2) 

ue%v bom infants, 

333-1 

tumours, cerebrospinal 
fluid, 286 [Table 
10. H)) 

Spiiiotlialaink uaLi 
lateral, lesions* 268 
lesions, 

brown -Seqnarrl syn- 
drome, 268 
syringomyelia, 269 
Spirometry, 127, 128 
( table 6.4) 


• *• .:* •* *. •••< <w >*A TXJ- 


Spleen, 61 

enlargement, see 
Splenomegaly 
infarction, 317 
pain, 189 

palpation, 189 (fig, 8.5) 
inlanfs/roddlers, 340 
percussion, 1 89 90, 1 89 
ift& 8.5) 

Splenectomy, 19/ 
Splenomegaly, 189-90 
a bdoiui mi I j uovemci ) is, 
6.3 

causes, 190 

rlnss and spleen .si/.e, 

318 (Ffr. 13.8) 

til haemoivlic anaemia, 

196 

in J lodukin’s disease, 

198 ' 

in leukaemia, 197, 198 
newborn infants, 333 
percussion, 68 
in schistosomiasis, 318 

iFig. 13.7) 

in tropical diseases, 3J8 
causes, 3 1 9 ('table 
11.2) 

Spondylosis, cervical, see 
Cervical spondylosis 
l Spo«cd fever’, 272 
Sprue, t< mgnr in , 317 
Sp uium, 103, 13.3 
in bmiiLliieclasis, 122 
consistmcv and colour, 
103 

examination, 127 
expectoration, 103 
frothy, 133, 172 
microscopy and culture, 
127 

Squint, see Srrnbismm 
Slaecalo speed), 2 1 5, 263, 
2S4 

Stammer, 240 
Staphylococcal infections, 
newborn inhanrs, ,331 
Starch granules, ill faeces, 
71 

Steatorrhoea, 56, /0* 75, 
83 

Slensetrs ducL, oedema, ul 
mumps, 339 
Stcrcognosis, 26 / 

Sternal angle, 112, 142 
Siernoimistoid muscles, 
examination, 1 08 
Stcrnomastoid mmoiir, 

332 

Sternum 

deformities, 1 12 {F/£. 

6-15) 

fractures, breaching, 1 1 1 


Sternum 

funnel, HI, 112 [Fig. 
6.14) 

retraction in neonnre, 
330 [Fig. 14.8) 
Stethoscope, 147 
method of use, 1 1 7 
STrvriis-Johnsoii syn- 
drome 

acute conjunctivitis, 29 
»3.5) 

skin lesions, .37 {) /([• 

3.2U/F) 

Stiffness, 23 /— 8 
Srokes-Adams attacks, 

TO, 133. 171 
Stomach 

carcinoma, ace 6ia.siriL 
carcinoma 

diagnosis of diseases, 
71-84 

diseases, 54-5 
‘hourglass', 72 
mechanical deformities, 
77. 

pain, 54 

special investigations, 73 
symptoms, 54-5, 72 
due to reinorr causes.. 

72 3 

ulcers, see Gastric ulcer; 
Peptic ulceration 
Stomatitis, 46. 49 
jugular, see Cheilosis 
upiilhoui;, 49 
causes, 49 
herpes, 359 
ulcers of tongue, 47 
Stools* see Faeces 
‘Stork mark', 3.31 
Strabismus (squint), 2 23, 
225, 226 

cntieoiniTanr, 7.7.6 
iufanUi/lOLldlei s, 338 
paralytic, 225, 226 
Strangury, 87 
Sira wherry marks, see 
Cavernous haeman- 
gioma 

Streptococci, fi- 
ll aemolyfic, 207 
Stress related disorders, 
mental, 298 
'Stretch marks', 62 
Stridor, 116, 118,340 
Stroke, 255 
cerebral vasculature. 
273-4 

cerebrovascular disor- 
ders causing, 275 
[Table 10.7 ) 
completed, 254 
signs, 255 


SlTortgyloulen, respiratory 
symptoms, 3 1 9 
Strnnxvlotdcs stercuralts, 

3 1 6, 317 (%. 13.5) 
Students. iolc and 

approach ret patients, I 
Stupor, 215 

Stnrge— Weber syndrome, 

331 

SluLLeriug, 2 M 
Subarachnoid haemor- 
rhage, 275^) 
iTi rhrospinnl fluid, 286 
[Table 10. 10) 

CT scan, 276 fl 7 ^, 
NJ.93, 10.94) 
lea tu res, 275 Viable 
10.7 ) 

Subarachnoid space, 2 1 9 
Subclavian arterv, steno- 
sis, 1 0-11, 274 
Subclavian steal, 1 0— 1 1, 

274 

Subconjunctival haemor- 
rhage 

leptospirosis,. ,3?.() 
newborn hifanix, 326 
Subcortical haemorrhage, 
quadraritic hernianopia 
in. 777 (Fig, HU 7) 
Subcutaneous nodules. 

516 [Ttx- 13.2) 
Subcutaneous; tissues, 
thickening, 28 
Subdural haematoma, 

276, 277 [Fig. 10.95) 
Subdural haemorrhage. 

275 ( Table 10.7), 276 
Subperiosteal bleeding. 

326 

Succussion splash, 69, 72 
Sucking reflex, .534 
Superficial (cutaneous) 
icllexes. 245, 246 
[Table 10.6 ), 250-1 
Superior cervical ganglion, 
222 

Superior mediastinal 
obstruction. I OS [F}%. 
6.7), 109 [Fig. 6.9) 

venous enuonjemenf, 

108 [Fig. 6\7). 109 

• [Fig. 6.9) 

Superior vena cava. 

obstruction, 143 
.Snpinnfcir jerk fr;idi:il 
jerk), 248, 249 (Fig. 
vn.57) 

Supraclavicular fossa 
lymph node examina- 
' tion, 108-9, 114 

malignant lymph runic, 

72 l Fig. 4.29) 




Chamberlain s Syjr\Q{0<nsi aod Signs >n Cfevui! Medisioc 


Sup rami dear cranial 
nerve lesions, 21.5 
Surgical emphysema, 51 
^Suspended animafiotT 
st^rr, .15.1 
Swallowing 

difficulty, see Dysphagia 
painful, 50 

Swan neck deformity, 208 
Swearing 
excess, 56 

skeletal disorders, 201 
thirst in, 46 

Sydenham's chorea, 240 
Sympathetic nerves, ocu- 
lomotor and pupillary 
in nervation, 222 
Symptoms 
LOUUIUM), 5 15 
review, 4 [Table 1. 1) 
in elderly, 34? 
tahlr, 1 5-1 9 
Syuacdieil icsr, 31-1 
Syncope 
cardiac, 133 
diHKTenti.il diagnosis 
from fits, 1 1 <7 ’able 
1 . 2 ) 

effort, 350 

postural, 10 
profound, 10 

severe COugh causing 

103 

simple, 10 
types, 1 0-1 1 
Syphilis 
aortitis, 182 
congenital, 

1 lurch insoman teeth, 
47 

saddle nose, 31 (Fi£. 
3.10) 

cornea, 30 

heart disease, 135 {Table 

7A) 

rjslx, 37, 38 

tabes dorsalis, see Tabes 
ulcers of tongue, 47, 4$ 
Syringobulbia, 269 
Syringomyelia, 210, 268 
causes, 269 
cervical sympathetic 
paralysis, 226 
tTigrminal nerve loss, 

1 28 

Systemic lupus cry die 
macosus {SLE), 184 
acute glomerulonephritis 
in, 91 

cytoid bodies, 208 (Fig. 
9.15} 

nephrotic syndrome, 99 
{Hg. S.U) 


System lupus erythema ro- 
sus (SLE) icoM/j 
rash, 28,31 3. ? I), 

184, 202 (Tig. 9 .A) 

splenic cnlurgeineill, 15^0 

Systemic sclerosis (sdem 
derma), 1H4 
atrophy of phnlanueS, 
182 \tig. 7.81}' 
lips, 31, 40 [pig. 3.50) 
telangiectasia. 40 (Fig. 
3.30) 

of lips, 48 [Fig. 4.5) 
Systolic pressure, 138 
Systolic rhrilK 147 


T 

Tahrs (dorsalis), 169-7 0, 
269 [Tig. 10.85) 
diagnostic Lesis, 2 12 
facies, 270 
hypofnnus arid gCllU 
tecurvnrum, 242 
‘lightning paiil', 266. 

269 

neuropathic joints, 210 
physical signs. 270 
pupik, 226, 270 
Komberg’s sign, 270 
sensory loss, 269 
visceral pain, 266 
ludmaudia 

paroxysmal, 131, 170—1 
simple, 1/1 
sinus, 131 
Tachypnoca, 1 10 
r u.' whom infants. 330 
Tacrilc <lis trim [nation, 

267 

Tactile .sensation, testing, 
267 

Talipes calcaneu valgus, 

333 

Talipes oqumovarus (dub 
foot). .13.1 (Tig. 14.11) 
Tanuer tables, 341 [Table* 
14.4-14.6) 

Tapeworms, “1 
fish ( Diphyllobotbriuui 

latum), 195 
Target culls, 192 
Taste, sensation, 46, 

2.32-3 

disorders. 46 
loss, 46, 229 
testing, 232 
unpleasant, 46 
Tattoos, .1.5 1 

Teenagers, see Adolescents 
Teeth, 47 
discoloration, 47 


Treth {ami.) 
examination, 47 
infouLs/Loddlets, 339 
Hurchinsoniati, 47 
inspection, 47 
newborn infants, 332 
separation, acromegaly, 
307, 308 {Tig. 12.15) 
tetracycline staining. 47 
[Pig. 4.1) 

Telangiectases, 40 
hps, 4? [Fig. 4.5) 

7 el angiectasia 
facial, .17 [Fig. 5.20) 
liercdiuiiy haemor- 
rhagic, 54 (Fig. 4.10) 
intestinal, 54 {Fig. 4.10) 
post-irradiation, 40 (Ftg. 
3.31) 

system it: sclerosis, 40 
(Ftf. 3 JO), 48 (Fig. 
4.5) 

Temazepam, inrrn -arterial, 
42 {big. 3.41) 
Icmpcraturc 
discrimination resting, 
267 

raised over joints, 203 
sensation, 264 
time of death determina- 
tion, 35.5 

TeinjMiral ailciy, b»opsy, 9 
(Fig. 1.4) 

Temporal lobe 
epilepsy, 11, 280 
lesions, 783 

signs of space -occupying 

lesions, 282 (Table 
10.9) 

Tempo roman dibular 
movement, 201-4 
Tendon. xanllumiaLa, 135 
(Ffr 7.3) 

Tendon reflexes, 245, 
246-50, 246 [Table 
10 . 6 ) 

diininution/absence, 246 
exaggerated, 246-7 
mocor neuron disease, 
257 

in hypothyroidism, 
304-5 

lower r/.s upper motor 
neuron lesions, 236 
[Table 10.2) 
testing, 247 
Tenesmus, 56, 75 
Term i nol ogy, of disen se, 
22 

'Testes, 41 
examination, 301 
infams/toddlers, 340 
newborn infants, .133 


Testes (co?u.1 
infantilism, 41 
investigations, 4 1 
maidescent, 333 
paiti, 267 
swellings, 89 
torsion in neonates, 335 
volume assessment, 301 
(Fig. 12.3) 

in boys, 344 (Ng. 
14.21) 

Tenny. .11 1 

Tetracyclines, teeth dis- 
coloration, 47 {Fig. 

4.1) 

Tetraplegia, 237, 245, 256 
Thalamus, 264—5 
lesions, 265, 268 
sensory nerve pathways, 
264-5 

J Tularaemia, 58, 196 
bossing of fruntal bones, 

33/ 

Thiamin e deficiency 
(beriberi), .11 9, .120 
Tliird cranial ueive, see 
Oculomotor nerve (3rd 
cranial) 

Thirsr, 46, 86 
q uestiuns/exami n a tion, 
19 

Thoracic cage, deformi- 
ties, 111 

Thoracic duct, obstruc- 
tion, 125 

Thoracic scars, 109 {Fig. 
6 . 10 ) 

Thoracotomy, scar, 109 
(Hg. 6.10} 

Thorax, see Chest 
Thought, content, 294 
Threadworms, 71 
llirilk, systolic/ diastolic, 
147 

’ throat, examination, 
infnntx/toddlers, 

33<MO 

Thrombasthenia, 199 
‘ Thrombocytes, see 
Platelets 

Throm boevropen in , 194, 
199 

newborn infants, 331 
tropical diseases, 321 
Thrombocytopenic pur- 
pura, 199 

bleeding from gums, 
190 

Thrombocytosis, 1 93-4 
L'lu uuibophlcb itis, 185 
gait abnormality, 36 
'Thrombophlebitis 
tnitjmns, 185 





Thrombosis, 182, 183 
see also Deep vein 
Thrombosis 
cavernous sinus, see 
Cavernous sinus 
thrombosis 

cerebral, 254, 274, 2/5 
[Table 10J) 

gangrene due la, 42 
inferior vena cava, 62 
venous, 185 
Thrush 

infantsftoddlcni, 336 
oral, 49, 190 
newborn in bints, 332 
Thumb, Z deformity, ?.0K 
Thyroid airupachy, 306 
Thyroid crisis, 304 
Thyroid disca.se, 303-4S 
see also 

Hyperthyroidism; 
hypothyroidism 
aeriological diagnosis, 
305-6 

autoimmune, 305 
clinical pointers, 135 
[Table 7.1) 
hmrrinnn! diagnosis, 
503-5 

investigations, 313 
Thyroid gland, 3()0 
auscultation, 302 [tig. 
12 . 2 ) 

auto-anLibodies, 313 
bruit, 301 
cysts, 301 

enlargement, see Coim? 
inspection, 300 2 
palpation, 301 
Thyroid hormone, 3 13 
replacemen r, 304 
Thyroid if i*, autoimmune, 
306 

Thyroid stimulating hor- 
mone (TSH), 313 
deficiency, 306, 307 
uvetproduction, 305 
Thyrotoxicosis, 303 
see also Hyperthyroidism 
increased appetite, 55 
myopathy, 26 1 
Uchyciudia, L71 
Thyroxine (T4), .313 
Tibia, sabre, 44 (Ftg 
3.49) 

Tick typhus, 3 1 6 
'lies, 240 
J Ind rest, 245 
lingling. questionsAi.xami* 
nation, 18 
Tinnitus, 230 
Titubation (tremors of 
head), 240,271 


Ibddtu's 
see also Infants 
examination, 334—41 
general evn mi nation, 
336-8 

specific exam ina i ions, 
33H— 41 

Todd’s paralysis, 280 
Toe nails, disorders, 4<i 
Toes 

clubbing, 107 
examination, 204 [Table 

9.2) 

gangrene, 42 {fij#. 3..?9j, 
43 (H/>. 5.42) 
position sense, 267 (fytf. 
10.82) 

Tongue, 47-8 
Addison's disease. 309 
IHg. 12. 1 6b) 
arrnphy, 7.33 [big. 

10 . 37 ) 

in bulbar paralysis, 257 
depapilfaccd, J90, 195 
»."> 

dryness. 4 / 
tropical diseases, 317 
leucoplakia, 47 

4.2) 

mugenLJ coloured, 30 

[Fix. 3.7) 

nuLritional deficiency 
diseases, 317 
soi e . q ucsti tms/rva mi ua - 
tii mi, 18 
ulcers, 47-8 
IbnsiJIitis, mfanrs/tod- 
dlrrs, 340 (big. 14.19) 
Tonsils, examination, 
filial) ts/toddlers, 

339-40 
I both ache, 46 
Tophi, 71 1 (%. 9.23) 
of ear, 32 [Fig. 3.13) 
Torticollis. 33, 332 
‘ I ouch, sensory fibres, 264 
Toxic granulation, 192 
Toxins, cirrhosis, 79 
Toxocora, respiratory 
symptoms, 3 19 
Toxocariasis, ocular fea- 
tures, 320 

ToxopLismuma, 272 (Fig. 
10.S9) 

Ibxoplasmosts, cerebral, 
320 

Trachea, 33 

examination, 108 
lateral displacement, 

108, 110 (big. 6.17) 
palpation. 1 08 
position, 109, J 13, 114 
[Fig. 6.22) 


Tracheal tug, 108 
Transient ischaemic 
attacks, 254, 274 
Transplantation, renal, 

101 

Trapezius niusdc, pares i 5. 

233 (big. 10.36) 
Travellers, diseases, 315 
.*«* also Tropical diseases 
Tremors, 738, ?.40 
UCI ion, 241 
alcohol abuse. 240 
clonic. 241 

coarse (Napping). ?.4o 
(Tig. 10.4. 3) 
fine, 240 
hands, 43 

head ([icuburionl, 240 
in hyperthyroidism, 240 
intention, 241, 253 (Fig. 
10.64) 

in mn I tipi r scIrrOSi.S, 
284 

Parkinsonism, 24 1 , 262 
quc’&iions/cxamination, 

17 

sialic, 241 

Triceps jerk, 248 (big. 

267) 

Trichinosis, 316 
myocarditis, 319 
Trichomonas vaginalis, 95 
Tricuspid valve 
echocardiography, 178 
incompetence, 
features, 166 {Table 

7.b) 

jugular pulse, 1 44 
liver en I a rgem ent a nd 
pulsation, 66 
Stenosis, murmurs. 160 
Iftp. 7.41) 

Trigeminal ganglion, 227 t 
778 

Trigeminal neive <llfih 
cranial), 227-S 
anatomy and parhwav, 
227 

divisions, 227 
examination, 227-8 
lesions, 228 
cornea I reflex. 251 
motor and sensory roors, 
227 

paralysis, 228 
Trigeminal neuralgia, 228 
Triiodothyronine fT3). 

313 

Trochlear nerve, sve 
Tramal nerves, fourth 
Trophic changes, motor 
system examination. 

239 


Tropical diseases, 315-24 
cardiovascular system, 

319 

diagnostic techniques, 
321-4 

ga 5 tro-mtestin.il m.ini- 
iescaiious. 317 19 
genito-urinarv system, 
319-20 

hnematological features, 
321 

medical history, 315, 

324 (Fig. 13.14) 
neurological system, 320 
ocular system, 370 
respiratory system, 319 
skin manifestations, 
316-17, 3 1 6 (bigs. 
M.7-H.4) 

Tropical pulmonary 
eosinophilia, 3 19 
Trousseau's sign, 3 1 1 [Fig 
) 2.24). 312 

Tryt/:(mKi<jrNa 

r»o<k‘$iettst\ myocardi- 
tis, 319 

Trypanosomes, thick 
blood lilius, 522 
Trypanosomiasis, see 
African trypanosomia- 
sis; Chagas’ disease 
Tuberculin rest, 179, 130 
(fig, 6.40) 
Tuberculoma, 38 
brainstem, 255 
Tuberculosis 
axillary nodes and 
abscess. 188, 189 (Fig. 
8 . 4 ) 

cervical lymph node 

enlaigeinenc, 33 
chronic peritonitis, 78 
genual, 90, 91 
intestinal, 56 
meningitis. 272 
pericarditis, 319 
pulmonary, sweating 36 
renal, IDO 
test*. 179 
in tropics, 319 
ulceration of tongue, 48 
luberose sclerosis, 
jnfnnts/roddlcrs, 337 
Tubular necrosis, acute. 

98 

Tuning-fork tests, 231 
Turners syndrome, 311 
(Fig 12.23). 314, 337 
‘webbed neck’, .33 
Tylosis, i] (big. 4.9) 
Tympanites, 61 , 64 
Typhoid fever, “4 
confusion in, 320 
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Typhoid level - [cant.) 
fever in, 3 15 
rash, 37 

Typhus, 315* 316 
contusion iru 320 

U 

lllccr 

aphthous* .w Month 
ukers 

buccal mucosa, in 
< irohn's disease, 75 

(F&4.J5J # 

Chiclcro’s, 316 
leg, see Legs 
in leishmaniasis, 316 
(Pig. 13 J\ 

mcatal, $9 

peprio, see Peptic ubu 
lion 

skin, 39 

in Larina lologica I dis- 
ease, 191 

tongue, 47-8 

trophic in din teles, 239 

m 10.72 ) 
rropical diseases, 316, 

317 

varicose veins with, 44 

(Ffc.J.47) 

Ulcerative Lolilis, 30, 75 
i rid*, 30 

Ulnar deviation, 42, 208, 
212 [Fix. 9.24) 

Ulnar nerve 

COnstriction/cHLrapmeni, 

258 

paralvsis, leprosy, 320 
[Pig. 12.9) 

IJkrasuuiid, renal, 101 
(Fig. 5? 18) 
renal disease, 95, 96 
(Pig- 5.12) 

Umbilical artery, 332 
Umbilical giiuUiloma, 332 
Umbilical hernia, 340 
Umbilicus 

rnlnr^vl veins n round, 
62 

eversion, 61, 62 (fig. 
4.16) 

examination u'j 
neonates, 3.32 
Unsteadiness, 238 
q uesl ions/c xarn i nation, 

19 

Upper motor neuron, 234, 
IM(Fig.WAl) 
bulbar paralysis, 256 
Upper motor neuron 
lesions, 234, 235, 

254-6 


Upper motor neuron 
lesions (co?iM 
S-CC cl/so I Irmiplrgiu 
abnormal posture, 74 1 
Babinski s sign, 250 
contractures duo to, 239 
extent and effects. 238 
, {J%. 10.4)) 
racial paralysis, 229 
[Hfi. 10. .U)), 155 (Fig. 
10 . 68 ) 

gaii in, 243 (Tabic UJ.4) 

hypertonia and spastic 
' ity, 244 

localization, 254—5 
lowei mol or n mi i on 

Ictinus ci, 236 (Tubfc 

10 . 2 ) 

micturition, 25 1 
ocular nutsnoenls, 223 
paralysis, 234, 237 
signs, 254 

Upper respiratory tract, 

see Respiratory tract 
Uraemia, 97 
breath, 49 
signs, 88 

ulcerative stomatitis, 49 
vomiting. 52 
Uraemic syndrome, 87 
set also kcnal failure, 
chronic 

Uic j, plasma, 96 
UreLcr 
calculi, 91 

obstruction, pain, 86 
Urcreric unlit', 86 
Ureihrii 

diverticulum, 91 

pain, 86-7 
srrictures, 89 
Urethral mceitus, exnmi- 
uaiiou in neonates, 333 
Urethra f syndrome, 102 
Urechmis, 89 
Reiter’s syndrome, 209 
Urerhjo-rri^onitis, 1 02 
Uric acid 

deposition, 32 (Fig. 

3J3) 

excess, 210,212 
Urinafv ixicomiiience. 85, 
251 ' 

q uesci ons/exa mina don, 
17 

stress, 85 

Urinary rulen Lu>il, 85, 251 
females, 91 
Urinary tract, 85-102 
disease, 

diagnosis, 97-101 
symptoms, 85-8 
investigations, 95-7 


Urinary truer (ivw/t.) 
obstruction, pain, 86, 
319 

physical signs and exarn- 
maiion, 88-7 
stones, 

set also Bladder, 
stones 
pain, 86 
syinpLuxns* 85-8 
in cardiac disease, 133 
Urine 

alkaline, 92 
alteration TO volume 

produced, 85-6 
Appearance, alterations, 
86 

bacteria, 95, 99 
bile in, 91 

bile pigments, 59, 60 
[Table 4.4) 
blood in, see 
HaumuLuria 
casts, 94-5 

chemical examination, 
92-4,92 (%. 5.10) 
chemistry, 96 
colour, 86,91-2, 91 
[Iv>sy i 

colour rencrinns. 92—3, 
92 (fig. 5. fOj 
concentration, 91 
crystals, 95 
decreased quantity, 15 
see also Anuria; 
Oliguria 
deposits, 92 

diagnosis of tropical dis- 
eases, 322-3 
examination, 9 1 -5 
increased quxiiiULy, set 
Polyuria 

microscopical examina- 
tion, 94-5 

ncwliom infants, 33 1 
parasites in, 95 
protein in, 93—1 
pus cells, 94 
pus in, 94 

m pyelonephritis, 99 
red cells, 94, 95 

retention, 

q uesri nns/r va mina - 
lion, 17 
smell, 92 

specific gravity. 91, 92 
specimens, 95 
volumes, 85 6, 92 
Urobilinogen, 57, 59 
urine ccsr, 95 
Urogenital symptom!!, 
renal irnlute, 87 
Urticaria, weals, 3$ 


Uierus, prolapsed, 85 
IJvcal rmiT, hypeisensiliv 
iLv leaaiuiis in leprosy. 

320 

V 

Vaginal examination, 91 
anatomic situation of 
structures in. 91) {Fftf. 

5.61 

Vagus nerve, 232 3 
Vanillvlmandelie acid 
(VMA), 314 
Varicella (chicken pox) 
rash, 37, 38 
Varicose veins, 39, 14 
(fig. J.47J, 134, 185 
"ait abnormality, 36 
pigmentation. 36, 44 
(Fig. 5.47) 

Vasculitis. 182. 184 (Fig. 
7.H5\ 

in rheum a mid atrhtiris, 
185 (Fig. 7.87) 
Vasoconstriction, periph- 
eral cyanosis* 106 
VaSodiUmilion, chronic, 
flushing in, 37 
Vasopressin, see 
Antidiureric hormone 
(ADIT) 

Veins 

examination, M2 5 
overfilling, see Venous 
engori'ement 
pulsation* 143-5 
Vena cava 

inferior; see Inferior vena 
cava 

superior, obstruction, 
143 

Venography, 1 86 
Venous congestion 
chronic, pigmentation. 

36 

ptetibial oedema, 4-1 
[htg. 3.46) 

Venous disorders, 185 
Venous engorgement, 
142-3 

see also Jugular veins 
Venous hum, 69 
Venous pressure, efrva- 
Lion, 163 

Venous sra.sis, 185, 186 
(F«- 7.88) 

Venous thrombosis, 1 85 
see aho Deep vein 
thrombosis 

Vcnriladon, minute and 
alveolar, 128 [Table 
6A) 



index 


Ventricle 
hypertrophy. M6 
left, 

angiography, 181 
dilatation, 146 
failure, 122. 172 
in pulmonary oedema, 
122 
rij^r, 

cunt raa inn, 1 >4 
failure, 1 72— .1 
Ventricular ccropic bears, 
07 {Fig 7.8), 169 [Fig 
7 .56) 

ECC, 174 

Ventricular fibrillation* 

172 [Fig 7.6.1) 
Veiiiiicular hypernophy, 
146 

lefts 146 
apex hear, 146 
FCn. 174 (Fig. 7.66) 
right ventricle, L46, 169 
apex bear, 146 
HCX i, 175 {Fig. 7.6/1 
parasternal pn (sari tin, 
145 

Ventricular septal dclecLs* 

I fit [Fig 7. 44 1, 168 
liemi murmurs, 160 
(Hf^. 7.4.1), 161 {Fig. 
7,44)* 538 

Ventricular standstill, 171, 
172 {Fig. 7.621 
Vfiitrbiul artery 
compression* 274 
stenosis, 10 
Vertebral arthnns, 210 
Vertebral bodies, bony 

bridging between* 209 
(Fig. 9.17} 

Vertebral collapse, 206 
in Cushing's syndrome, 
109 

Vcrlebrubasilai avsleill, 
274 

in sufficiency, 10—11,274 
Vcrcigo (dirrinc.ss), 251-2 
positional, 232 
q uescU>ns/c xam j nation, 
16 

Vesicovaginal fistula, 85 
Vestibular nerve, 2.10 
Vestibular system, dtSUit 

.banccs, 231-2 
Vestihulo-cochlear nerve 
{eighth cranial), 2.10-2 
disturbances, 
cochlear system, 230-1 
vestibular system, 
2.11-2 

Veslibulo oculai xellex, 
testing, ,354 (/%. 16.2) 


Vibration sensation 
loss in multiple sclerosis, 

284 

testing, 267 
Vincent’s angina, 47 
Viral infections 
set also Specific infer- 
iinas 

hepatitis, see Hepatitis 
meningitis, Tf \ 
Virchow's node. 72 fFi«. 
7.29) 

Virilism, 34 
Virilization, .310, .314, 
j»3 > 

Vision 

blurring, 284 
double, see Diplopia 
mipairmrnr* in elderly, 
351 

Visual acidly* testing* 
216-17 

Visual evoked responses, 
287 

Visual fields, 220 2 
<>?.* also Hemianopia 
assessment, 2213-1 
distuibiiiiLcri, 30 1 
periphery I* ex a rn i nali< ki. 
301 

qundrnntit: defects, 221 , 

222 {Fig. to.} 7) 

Visual pa ili wavs, 216. 

217 (Fig 10.3) 
sex: also Optic nerve 
(2nd cranial nerve) 
Vixuo spatial perception, 
infants/coddlers, 340 
Viral capacity (VC), 128 
( Table 6.4) 

Vitamin, deficiencies, sen- 
sory loss, 320 
Vitamin A deficiency* 
ocular features, 320 
Vitamin 11., 

deficiency: 77, 190, 192, 
195 

polyneuropathies in, 
7.59 

subacute combined 
dcgeiiLTaLimi of 
cord, 271 

impaired absorption, 
193 

ViLamiix B deficiency, 75 
see also Vitamin R,* 
stomatitis, 49 
Vitamin deficiency* see 
Scurvy 

Vitamin D deficiency, 204 
riclcers, 3.18 [Fig 1 4.17) 
Vitamin K* 200 
Vitiligo, 36 {Fig. J.2 9ci) 


Vitiligo Uun/.J 
in autoimmune thyroid 
disease. 505 
Vitreous haemorrhage* 

220 

Vocal cords 
ne< >p I a sia/pares is, 2 14 
paralysis, 215 
Vocal fremitus, 113. 

114-15, 115 (Fig 6.2.h 
Voice 
‘nasal 1 * 11 
sounds, 1 1 8 
Vomiring. 52-4 
Mood, see Hacmatcmcsis 
in congestive heart fail- 
ure, 132 
forceful, 50, 5 1 
in gastric/duodcnal dis- 
ease* 54 

in increased iinrai-.ranial 
pressure, 52, 271, 28 1 
in intestinal obstruction, 
76 

in Mai lory- Weiss tear, 

50 

in migraine and 
lie.id ache <5, 9 
peilomiion/niptiire of 
oesoplugus, 50, 5J 
projectile, 54, 72, 28 I 
pyloric stenosis, 54, 72 
q ues.fi n us/e va mina rion, 
19 

regurgitation differentia 
non, 53 

K<*vere cough c:i using, 

103 

special features, 51 
Vomiting centre, 52 
VomituS 

blood in, 54, 69* 71 
‘coffee grounds’ appear- 
ance* 54, 69-70 
examination, 69-70 
Von Recklinghausen's dis- 
ease, see 

Neurofibromatosis 
Von W i He bra lid's disease, 
200 

Vim Willebtand's factor* 
200 
Vulva 

inspection, 90, 91 (Hips. 
5,7, 5-*j 

itching, 89 
Vulvovaginitis, 89 
examination, 90 

W 

‘Waiter’s hand' position, 
257 




Waldcyrr’s ring. 190 
Whaler 

deprivation rest, 5 1 3 
homeostasis, 312-13 
retention* 102 
tubular rvabsorption, 

85.96 

W^aier brash, 46, 55 
Watrrli on se^l'ri derichse n 
avudiume, 309 
Weakness, 217 
see also Muscle 
Weals, 19 

Weber's syndrome, 254, 
255 (Fig 10.67 ) 

Weber's rest, 23 1 {Fig 
1034) 

W'egener's granuloma* 
nose* 11 [Fig 3.9) 
Weighr, 54-5 
abnormalizes, 34-5 
gain, 14-5 
in hypothyroidism, 

304 

measurement m 

mfiints/toddlrrs, 1.16 
newborn infants, 526, 
329 

reduction in oedema 
trccitrn^nf* 1.14 
Wtriglil loss, 13-14, 35 
causes, J4 [TaOk IS) 
in chronic myeloid 
leukaemia, IV8 
differential diagnosis* 14 
[Table IS) 
examination, 14 
in heart disease, 131 
presentation and history, 

13 H 

Weils. disease, i aim dice in, 
5V 

Wernicke 1 * aphasia, 215 
Wernicke's aiea, 214 
Wheezes, 116 
expiratory polyphonic, 
118, 119 [Fig 6.1.#) 
fixed monophonic, I 1 8, 
119 (Fig. 6,33) 
random monophonic, 
118, 119 {Fig 6.1.1) 
sequential inspiratory 

(‘squawk^’), 1 19 (Fxg. 
6.13) 

tropical diseases, .119 
Whispering pectoriloquy, 

I IS 

White blood cells, see 
I .encncytes 
Whitlows, 269 {Fig. 

JU.S4) 

W r hooping-cougb, 1 03 
Wilson’s disease, SO, 262 
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Wind', see J"J.imlcni:e 
Wood's light, 337 
Worm icifeslatiom, 71 
Wrist, examination, 204 
[Tahir. 9.2 J 
Wrist drop, 24 L 258 
Writing anility, assess 
mcnt, 2 15 


X 

Xanthelasma, 136 [Fig. 
7A) 

Xnnfhoehronna, 270, 285 
XanfhomnM, rendon, 135 
{Kg. 7 - 3 ) 

Xanthomatosis, pigmema 
tioit, 36 

Xcropltth.ilmin, 320 
Xylose exa ction rest, 77 


Y 

Yaws, 316 
YelJow lever 
Heeding, 317 
fever, 315 
jaundice in, 59 


Z 

7- deformity, 208 
Ziehl-Neekcn's stain, 127 
7/illingrr— Itllisoil Syn- 
drome, 73 
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